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FROM 


THE  SECRETARY  OP  WAR, 


TRANSMimxa, 


With  a  letter  from  the  Chief  of  Ordnaneej  a  report  of  "  Tests  ofiron  and 
steely  and  other  Tuaterials  fwr  industrial  purposes,^  made  at  Watertotcn  , 
Arsenaly  during  the  fiscal  year  ended  June  30, 1889. 


Decbubbr  9,  1689. — Befiarred  to  the  Committee  on  Mannfaotiires  and  ordered  to  be 

printed. 


Wab  Dbpabtment, 
Washington  Oity^  December  3,  1889. 
The  Secretary  of  War  has  the  honor  to  transmit  to  the  Hoase  of 
Bepresentatives,  in  compliance  with  the  ^t  of  March  3, 1885  (23  Stat., 
502),  a  letter  from  the  Ohief  of  Ordnance,  dated  the  20th  nltimo,  and  its 
accompanying  report  of  Lient.  Ool.  F.  H.  Parker,  Ordnance  Corps,  V. 
8.  Army,  commanding  the  Watertown  Arsenal,  of  <<  Tests  of  iron  and 
steel  and  other  materials  for  industrial  purposes,"  made  with  the  United 
States  testing  machine,  daring  the  fiscal  year  ended  June  30, 1889. 

Bedfield  Pbootob, 

Secretary  of  War. 
The  Spbakbb  of  the  House  of  Bepbesentatiyes. 


Obdnanoe  Offigb,  Wab  Dbpabtment, 

Washington^  D.  0.,  November  20,  1889. 
Sib  :  I  have  the  honor  to  submit,  for  transmission  to  Congress,  as 
required  by  law,  the  report  of  Lieut.  Col.  F.  H.  Parker,  Ordnance  be- 
p^ment,  commanding  Watertown  Arsenal,  of  '^  Tests  of  iron,  steel. . 
and  other  materials  for  industrial  purposes,"  made  with  the  United 
States  testing  machine,  during  the  flsctd  year  ended  June  30, 1889. 
Very  respectftdly , 

S.  V.  BBNiT, 
Brig.  Gen.y  Chief  of  Ordnance. 
The  Seobs;taby  of  Wab. 
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WATBBTOWN  ABSENAIi, 

Watertaton,  Mass.,  August  31,  18S9. 

Sm :  I  have  the  honor  to  transmit,  herewith,  the  annual  report  of 
tests  of  iron,  steel,  and  other  materials  made  at  this  arsenal  with  the 
United  States  testing  machine,  daring  the  fiscal  year  ending  Jane  30, 
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Eiqwnded  for  light,  power,  tools,  implements,  and  for  materials  for  re- 
pairs and  tests 2,217.13 

Deposited  to  credit  of  the  Treasurer  of  the  United  States 425. 10 

Total  disbursed $10,997.10 

Very  respectfolly,  yoar  obedient  servant, 

F.  H.  Pabebb, 
Lieut.  OoL  Ord.  Dept^  U.  8.  A.j  Commanding. 

The  Oheif  of  Obdnanoe,  IT.  S.  Abmt, 

Washingtanj  D.  0. 
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3.2-INCH  STEEL  B.  L  EIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 


KFJHUIUUIB  FBOM  TU]iB& 
No.  3692. 


Diameter,  "JW. 

Sectional  area,  J20  sqoare  inch. 


AppUed  loads. 

permoh. 

SaooMsive 
elongatioD 
peiliicli. 

Permanent 
set 

Saooeostre 

permanent 

set 

Remarks. 

TotaL 

PeraonAre 

JPbviuI*. 

200 

1,000 

2,000 

3.000 

4,000 

5^000 

8.000 

7,000 

8^000 

8,000 

9,200 

0,400 

8,000 

8,800 

10,000 

10.400 

10,800 

12,000 

14,000 
14,400 
H80O 
1^200 
16.600 
10,600 
16,400 
18.800 
17.200 
17,840 

Pvundt, 
1,000 
6,000 
10.000 
16,000 
20,000 
25.000 
00.000 
86,000 
40,000 
45,000 
48,000 
47,000 
48,000 
40.000 
50,000 
58,000 
54,000 
58,000 
58,000 
00,000 
02.000 
04,000 
08^000 
88;  000 
70.000 
72.000 
74,000 
70,000 
78^000 

oSooo 

82,000 
84.000 
88,000 
88^200 

IwOL 
0. 

.000100 
000250 
.000400 
.000660 
.000700 
.000650 
.001060 
.0)1200 
.001850 
.001360 
.001400 
002360 
.003100 
.006400 
.007860 
.009760 
.011400 
.018800 
.016100 
.019100 
.020000 
.023250 
.080100 
.029600 
.082500  t 
.007400 
.041750 
.045800 
.082500 
.0000 
.0750 
.1000 

IndL 
0. 

.000100 
.000160 
.000160 
.000160 
.000150 
.000150 
.000200 
.000150 
.000150 
0. 

.000050 
.000950 
.000750 
.003300 
.001460 
.001900 
.001660 
.001800 
.002800 

003000 
.001500 
.002850 
.002860 
.003500 
.002900 
.004900 
.004350 
.008850 

006000 
.0075 
.0150 
.0250 

Ineh. 
0. 
^  0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IfUOL 

0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 



Omeral  Btmmary. 

TlBBsile  strengyi  per  square  inch  of  original  seetiom pounds..    88,200 

Bastte Umit per sonareinoh of  oricinal section do...    47,000 

Xloagstion per  Inon  after  nmtore incli..    0.2150 

Mengatton  per  inch  under  strain  at  elastic  limit do...  .001400 

XadiMtion  In  diameter  at  point  of  mptore do...       .185 

Xedoetlon  In  area  afteprnptoxe,  per  oentom  of  original  section 48.2 

Position  of  raptnre .^ ".60  fromneolc 

ChBaotarof  L 

I  of  Inoh  I 


aOky^ 

.  ".18,  *5o» 
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12  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS, 

liTo,  3693, 

Diameter,  ''-606* 

Sectional  area,  ,20  square  inch- 


Applied  loAdB. 

Elan^ntion 
per  in<;h. 

eloD^AtioD 

FermaueDt 

Snccwwlve 
permui«nt 

Eamaik*. 

"Total. 

IncL. 

Paundt. 
2110 
1,000 
2, 000 
3,000 
4,000 
0,000 
6,000 
7,000 
S.  000 
O.OUD    , 
0,200 
B,400 

»tOoa 
o,ioo 

lO.OOO 
10.  40O 
10,  £00 
11,200 
11,600 
12,000 
121,400 
12,800 
13,!*00 
13,000 
14,  OOO 
14.400 
14.800 
1,5.  200 
15,000 
lfl,0OO 
ie,40O 
1(1,800 
17,000 

P&undi. 
1,000 
6,000 

2o,ooa 

15,000 
20,000 
£5,000 
30,000 
35,  WHf 
40,000 
45,  OOO 
40,000 
47,000 
48,  000 
40,000 
60,000 
C2,000 
54,000 
50^000 
59,000 
flO.OOO 
62,  000 
04,000 
Ofl.OOO 
€«,0O0 
70,000 
72.000 
74.0i)0 
7fi,  (m 
78,000 
80,000 
82,000 
54,000 
85,450 

Inch. 
0, 

.Ouninu 
.  000300 
.000500 

.oooeoo 

.000800 
.0<Ji>050 

.onnoo 

. U01250 

-  (K)1450 
.001500 
.001550 
.00^100 

.  oonsoo 

. Ou7250 

.01^550 

.oonio 

,  013550 

,01,5550 

.OIHIOO 

,  0201  rOO 

.  022400 

.  035350 

.0!;S2?H) 

, 0320OO 

.030000 

. OlOfiSO 

.046000 

.  0525        , 

.0620 

.0750 

.00-W 

Inch. 
0. 

.  000100 

.000:^00 

.  D00200 
.000100 
. 000200 
.00^150 
.000150 
.000150 
. 000200 
.  D00O5O 
. 000050 
.  m>2550 
, 002400 
.  000750 
.  002300 
.001550 
.002150 
. 002000 
.  O0ii550 
.OOISKKI 
,002400 
, 0Q2950 
.  OIJ2900 
.003750 
.00400[> 
. OOiOSU 
.005350 
.0tJfS5 
,0005 
.  0130 
.0200 
,0250 

Inch. 
0, 
0. 
0, 
0. 
0. 
0. 
0, 
0. 
0. 

IncK 
0. 

IsitM  louL 
ElMtii?  Umit. 



Gimeral  summary. 

Tensile  etrongth  per uqaftro  inch  of  oHemfLl  sjoction _..,...** pouniia. .    gS, 450 

Elftatic  limit  ppr  aqaoru  inch  of  ori^nal  H&ctinn ^ .....,,,,.._,... do. . .     47  000 

Elongation  ptir  Incli  after  ruprarft , , ^ ^  „  „mch , ,     0. 2600 

EloD^atJoiQ  perinclj  uoilcir  Btraiu  At  Ws^^tic  Umit ._  I '.do         001550 

Iledtiotion  in  tliHtne^ter  at  poiat  of  rupttue , _.,..„ do.  - .        .135 

Ked uctian  In  area  afUiT  rup tore ,  pe r  CL-^ntum  o f  urif^ioal  Bection ' " ' "_ "   ,']"'""     " '  433 

PwltloDofTtiptqre.,--     , , ....-".eb from  neck 

Ctutncter  of  broken  stitftfco.  „........_.,.,_, .-..*., sUky 

Elongation  of  inch  ecctioEifl ,,,.-,,.,*.. .'__. ,',,.,,'.',".  - ,  ,Ve .  ,\\\ .  ,\ ..._._".  17, '',  as* 
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UTo.  3094 


Harka,  S^m 

Diameter,  ".505. 

Sectional  area,  .20  square  inoh. 


ApiiIledliMdB. 

perlDoh. 

BncoeastTB 
elonntioa 
perinoh. 

Pennanent 
set. 

Suooesehre 

permanent 

set 

Bemttrka. 

ToteL 

PerMoare 
inch. 

F»tmdM. 
200 
1,000 
2.000 
3»000 
4,000 
6^000 
6.000 
7,000 
^000 
9,000 
9^200 
9.400 
9,600 
9.800 
10,000 
10.400 

Pwndi. 
1,000 
5^000 
10,000 
15^000 
20,000 
26^000 
80,000 
35^000 
40^000 

.   45,000 
46.000 
47,000 
48.000 
49,000 
60,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62.000 
64,000 
66.000 
68.000 
70.000 
72.000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
88.000 
8f*,000 
80.800 

0. 
.000100 

!000400 

JkAAEKA 

•  VIWOOV 

.000700 

.000860 

.001050 

.001200 

.001850 

.001850 

.601400 

.001450 

.001800 

.003750 

.005600 

.007500 

.000250 

.011250 

.013050 

.015000 

.017250 

.019750 

.022150 

.025000 

.028000 

.031000 

.034650 

.038750 

.044150 

.048900 

.058750 

.0700 

.0850 

.1300 

Inek. 

0. 

.000100 
.000150 
.000150 
.OOOl.'tO 
.000150 
.000150 
.000200 
.000160 
.000150 

0. 

.000050 
.000050 
.000350 
.001950 
.002050 
.001900 
.001750 
.002000 
.001800 
.001950 
.002250 
.002500 
.002400 
.002850 
.003000 
.003000 
.003650 
.004100 
.005400 
.005750 
.008560 
.011250 
.0150 
.0450 

Inch. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  Umit. 

Tensile  stren/cth. 

t 

10,800 
i    11.20(1 

1    11,000 

12,000 

12,400 
1^800 
13,200 

13,000 
14.000 
14,400 
14.800 
15^200 
15.600 

1   16,000 

'   16,400 

i   16,800 

17,200 

i   17,600 

1   17,960 

General  eummary, 

TmsUe strengtli  per  sqn«re  inch  of  orldnal  section pounds..    89.800 

EbstiolimitpersqiiAre  inch  of  original  section do...    48,000 

Qoufr»tion  per  inch  after  mptnre inch..    0.2060 

Ebopition  per  inch  under  strain  at  elastic  limit do...  .001450 

Scdaotion  in  diameter  at  point  of  raptnre do...       .185 

Beinotion  in  area  after  rapture,  percentom  of  oriieinal  section 46.8 

PoiHIon  of  mptare ".50  from  neck 

Chacacter  of  broken  sarfiauM silky 

Boseadoii  of  Inch  sections ".11,  ".80 
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TESTS   OF   IRON,  STEEL^  AMD   OTHEB  MATERIALS. 


ISO.  3695. 
Marks,  g?SM 
Diameter,  ",505. 
Sectional  area,  .20  square  inch. 


Applied  loads. 

Eloneation 
perinoh. 

Snoceasive 

Permanent 
set. 

Snocessive 

set 

Remarka. 

TotaL 

Pcrsqiuffe 
inch. 

Pounds. 
200 
1.000 
2,000 
3,000 
4,000 
3,000 
0,000 
7,000 
SvOOD 
0,000 
0,200 
0,400 
&,«00 
D,»00 
30,000 
JO,  400 

io,eoo 

U//00 
11,000 
12,000 
32,400 
12,e00 
13,^0 

ia.eoo 

14,000 
14,  400 
H.800 
15,200 
ID,  600 
1«,000 
10,400 
10,^00 
17/JOO 
17,1)00 
17,  W 

P(natd9. 

10,  OfJO 

in, ooo 
aki,  0(10 

&&,  Ut'O 
Sc^  OUO 
SB.  000 
40,  Oirtl 
4\  OHJO 
40.00f> 

47,  tm 

18,  £HHJ 
40,  €00 

BO,  IHH> 

r.i',  floo 

5Vi,0lKJ 
fiO,  wu 
fiJ'.OOO 
60,000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
.    82,000 
84.000 
86,000 
88,000 
88,650 

Inch, 
0. 

.000100 
.000250 
.000450 
.000600 
.000800 
.001000 
.001100 
.001250 
.  001400 
.001450 
.001550 
.001000 
.006600 
.006260 
.007750 
.009500 
.011500 
.013600 
.016250 
.  017250 
.010400 
.021900 
.024250 
.027750 
.030350 
.034000 
.038000 
.042250 
.047250 
.054000 
.064250 
.0750 
.1000 
.1350 

Inch. 
0. 

.000100 
.000150 
.000200 
.000150 
.000200 
.000200 
.000100 
.000150 
.000150 
.000050 
.000100 
.000350 
.003700 
.000650 
.001500 
.001760 
.002000 
,002000 
.001750 
.002000 
.002150 
.002600 
.002350 
.003500 
.002600 
.003650 
.004000 
.004250 
.005000 
.006750 
.010250 
.  010750 
.0250 
.0350 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initialload 
Elaetio  limit. 

Tensile  strength. 

General  summary. 


Tensile  strength  per  aqnare  inch  of  original  section ponnds..      88,650 

Elastic  limit  per  sqoare  inch  of  orii^inflJ  section do...      47,000 

Elongation  per  inch  after  raptnre inch..      0.2100 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001560 

Rednction  in  diameter  at  point  of  mptare do...         .145 

Redaction  in  area  after  raptiire,percentnm  of  original  section 49.1 

Position  of  mptare l'M6  fhinri  neck 

Gharaoter  of  broken  snrfaoe silky 

Elongation  of  inch  sections ".IS,  ."20* 


TESTS   OF  IBONi  STEEL,  AND   OTHEB  BCATEBIALS. 

mo.  3784, 
Marks,  »5-J 
Diameter,  ^'^05. 
SectioDal  area,  .20  square  inch. 
Oaaged  length,  2^'. 
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»s«sr 

SuooeniTa 
perlnc]i. 

Permment 

SnooMsiTe 
pennanent 

Mt 

TUmmrkB. 

Total. 

PerBooare 

Pmmdc 

aoo 

1,000 
2.000 
4.000 
01 000 
7,009 
8,000 
8,400 
8,800 
8.800 
9.000 
9.900 
9.400 
9.800 
10.200 
10,800 
11,000 
11.400 
17.040 

PoWHif. 

1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45,000 
40,000 
47,000 
49^000 
51,000 
58.000 
65.000 
57.000 
86^200 

Jim*. 
0. 
.000100 

'.000660 
.000850 
.001050 
.001300 
.001350 
.001460 
.001560 
.002500 
.004000 
.005400 
.007000 
.008860 
.010000 
.012660 
.014750 

Ineh. 
0. 

.000100 
.000200 
.000250 
.000800 
.000800 
.000260 
.000060 
.000100 
.000100 
.000950 
.001600 
.001400 
.001000 
.001850 
.001760 
.001950 
.003800 

JndL 
0. 
0. 

Jfi«A. 
0. 

Initial  load. 
Blasiic  limit 
TenaUe  streiiKtli. 

0. 

0. 





General  $ummary. 

TenailoafenDgthperaqiiareiiiohoforlgiiial  lection pounds..    85^200 

Sbwfeio limit  per  aaoare  inoh  of  origiiial  Motion do...    44,000 

BlODgatSon per  iBon after  rapture inoh..    0.2000 

Bloniationperlnolinnderavainatolaatio  limit do...  .001560 

Bedaotlon  in  diameter  at  point  of  raptare do...       .105 

BedootloBia  are*  after  rapture,  per  oentnm  of  original  seotion 87.1 

Podtion  of  rnptore ".  80  from  the  neck 

Cbcraeter  of  broken  anifiMO Silky 

Skmgirtston  of  Inoh  aeotloiia ".30.*'M0 


16  TESTS   OF  lEON,  STBEL,   AND   OTHER  MATERIALS. 

No.  3786. 

Marks,  ^^^ 

Diameteri  ^^505. 

SeotioDal  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loiids. 

^^SSS!" 

Snooetslve 
ekmgatioii 
perlnoh. 

1 
Permuient 

Svcoeuive 

pemuuieiit 

set. 

Benuffks. 

Total. 

PerMiiMtt 
inoL 

Pound$, 
200 
1,000 
^000 
4,800 
$000 
7,000 

8;  000 

8^408 
8,600 
8,800 
9.008 
8.880 
8.400 
8.800 
18.000 
10^400 
10.800 
11,200 
11,800 
17,470 

PoundM. 
1,000 
6^000 
10,000 
28.000 
30,000 
36,000 
40,000 
42  000 
48,000 
44,000 
46^000 
48,000 
47,000 
48;  000 

^Z 

64.000 
68.000 
68,000 
87,860 

InOL 
0. 

.080100 
.000300 
.000460 
.000860 
.001000 
.001200 
.001360 
.001400  N 
.001500 
.001650 
.001850 
.002200 
.002900 
.008000 
.008260 
.010000 
.011850 
.014500 

Ineh. 
0. 

.000100 
.000200 
.000160 
.000400 
.000160 
.000200 
.000150 
.000060 
.000100 
.000060 
.000300 
.000350 
.000700 
.003100 
.002250 
.001750 
.001850 
.002850 

Jneh. 
0. 
0. 

Inch, 

0. 

InitilJliMid. 

Elaatlo  limit. 
Tensile  Btrangth. 

—.000050 

-^000050 

0. 

.000050 

Gmeral  aummarf/» 

Tensile  strength  per  sqnwe  iBoh  of  oricinal  section pounds..    87,860 

Blssticlimit  per  square  inch  of  oiiginsl  section do...    46,000 

Elongation  per  incn  after  rapture inch..      .2050 

Blongatian  per  inch  under  strain  at  elastic  limit do...  .001560 

Beduction  in  diameter  at  point  of  rupture do...       .005 

Beduotion  in  area  after  rupture^  per  centum  of  original  section 34.0 

Position  of  rapture "•40fb>mthe  neck 

Character  of  broken  surfiMO silky,  serrated}  trace  of  granulation 

Slcngatian  of  inch  sections 'M6,  ".26« 


TESTS  OF  IBON,   STBBL,   AND  OTHEB  MATEEIALS. 

No.  3786. 

Marks,  St^m 

Diameter  '^505. 

Sectional  area,  .20  square  inch. 

Ganged  length  2". 
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permeh. 

8llOG0MiVB 

perlnoh. 

Pernument 
Bet. 

SnooeMlvo 

Bemarkfl. 

Total. 

^"Lsr" 

aoo 

8,400 

stss 

^800 
10.000 
10.200 

10^  no 

11,000 
11,400 
11,800 
12,800 
18^810 

Pwndt. 
1,000 
8^000 

10.000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45^000 
40^000 
47,000 
.  48,000 
48.000 
80^000 
51,000 
58,000 
65,000 
57,000 
58.000 
81,000 
84,060 

0. 

.000150 
.000800 
.000650 
000800 

!  OOUOO 

.001800 
.001880 
.001400 
.001450 
.001500 
.001550 
.001800 
.001060 
.008400 
.008400 
.007100 
.008250 
.011400 
.018800 
.015750 
.018880 

Ineh. 
0. 

.000180 
.000160 
.000250 
.000388 

.*00020O 
.000050 
.000050 
.000050 

.000050 
.000050 
.000060 
.000050 
.001750 
008000 
ioOOTOO 
.002150 
.002150 
.002200 
.002150 
.002500 

0. 

0. 

Ol 

IniUAlload. 

ElMtio  limit. 
Tensile  strength. 

0. 

0. 

- 



General  iummary, 

TeBsUevtren^rthperBqiwreinchof  oriciDalaeotion pounds..     84,050 

EiMtic Bmit  per  savare ineh  of  origlnu  seotlon do...     48»000 

Xloi^pitionperincnAfterniptBre... inch..     0.1550 

ElongKtloB  per  ineh  under  Buain  ftt  elastic  limit do...    .001060 

BedncHonindJaaieteratpointof  mptore do...         .066 

Sedaetioo  In  sre*  after  mptore.  per  oentom  of  original  section 23.8 

Toettion  of  Tvptuxe ".  00  ftom  the  neok 

Ghanoter  of  broken  sorlkoe ailky,  serrated 

SkiDgatianofineliaeetiona „ ^21*,  MO 

H.  EU,  u — a 


18 


TEST8  OF.IBON,   STEEL,   AMD  OTflEB  HATEBIALS. 


Marks,  u^u 

Diameter,  ''.505. 

Bectioual  area,  .20  square  iacli. 

Gauged  length,  2*\ 


BTo.  3787, 


AppUfd  loAdfl. 

per  iulLl 

donation 

set 

permanent 
Bet. 

H^mntk^ 

Toua. 

inon. 

FmmdM. 

SOO 

1,000 

2.O0O 

4,000 

6,000 

7,000 

ELOOO 

tt.40O 

-fl.fiOO 

^800 

0.000 

0,200 

0.000 

10,  OtH) 

10,400 

10,800 

11,^0 

17,020 

PQundM. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,  000 
40,  00ft 
42,000 
4'i  OOO 
44,000 
4a,0k)0 

4a,  OOO 

4A^O0O 
THI.OOO 

5:^,000 

St.  000 
MLOW 
B5,100 

Ineh. 
0. 

.000150 
.000300 
.000700 
.000050 
.091150 
.001350 
. OUliOO 
.001450 
.001600 
,001750 
.002000 
,  UM7I10 
.006«fiO 
.  009760 
.010750 
.011^650 

iTKh. 

0. 
.000150 
. 000150 
.000400 
.000250 
.000200 
.000200 
.000050 
.OOOOfjO 
.000150 
,000150 

.  otfoeso 

.  002750 
.001000 
.  002100 
,002000 
.001900 

Inch. 

0. 
0. 

IntA. 

InltUtl  tosd. 
Elutio  limit. 

ToiuiIIb  itresj^h. 

0. 

0. 

^^  _ 

General  iummttry. 

T&Diile  strcD(;th  per  eiqnart^  Incb  of  nrjfrinal  e<?oU(»D.. poundi)  -  -      SS,  iOO 

ElBJitlC!  limit prr Hquaru  ini^li  it\'  i>rl£;;inBiJ  section  - . * » . ^ ^ . > ^ .,....- . da . . .       43^ 000 

Elon^&ilon  pt^r  incli  aft*^r  rupt m o ,........,»......,,». .,,..,.... .ineh - .        .  sioo 

EloBgntlou  pcrlDcb  aD^iT alriJim  at  elaatio  limit ..rla.^.    .0014S0 

Beiluotictn  Id  diivijietfr  ai  point  of  ruptnre-.,.,. ,--.. .,.,.. do...        ''.105 

Bednctlon  in  ai«»  after  rnpturn^  pvr  centum  of  origitiRl  B&otion  ..,...»*. , . . , 87»  1 

FdalHon  of  raptare ......    .  1".  10  &9m  the  nvek 

Cfasnotar  of  broken  enrfuce. liiky ;  Bermted.    Op«jifMl  cr^ka  in  aurfHCe  of  atom 

Hoacatfoti  of  ino^  ««<9tIoiie. ., , ,. ..".  27*, ".  21 


TESTS   OP  IBON^  STKEL,  AND   OTHEB  MATERIALS. 

No.  3778. 
Marks,  «?j3 
Diameter,  '^606. 
Seoticmal  area,  .20  sqnare  inch. 
Ganged  length,  2". 
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perlnob. 

SuMMMtre 

Pemument 

SnoceBsIre 

Bemwkt. 

TotaL 

Fftrwrnsre 

IxioL 

Jbimeb. 

200 

1,000 

2;  000 

4.000 

P9undt. 
1,000 
5,000 
10,000 
20,000 
30.000 
86.000 
40.000 
42,000 
43,000 
44,000 
45.000 
46.000 
48,000 
60,000 
62,000 
6i»000 
66,000 
82,900 

0. 

.000100 
.000300 

AAAKKA 

.000900 
.001100 
.001850 
.001400 
.001460 
.001800 
.002050 
.008900 
.000500 
.008500 
.011000 
.013000 
.015260 

Intih. 
0. 

.000100 
.000200 
.000260 
.000850 
.000200 
.000280 
•000050 
.000050 
.000360 
.000260 
.001250 
.003200 
.002000 
.002600 
.002000 
.008260 

JiMJL 

0. 
0. 

JfMfc. 
0. 

Inltdalload. 
ElMtioUmit. 

Tensile  strength. 

,      8.000 
i      7.000 

0. 

aooo 

8.400 
8,600 
8^800 
9,000 
9.200 
9,000 
10.000 
10,400 
10^800 
11,900 
1)^680 

Ol 

1 

Tensile  ttnogih  per  sqasrelnoh  of  oriffinal  section pounds..     82,000 

Klsstie limit  per  aqnare  inch  of  original  seotion do...      43. — 

Klongstlon  p«r  Inch  after  mntare inch..      OlS 

RloDgatlon  per  inoh  under  strain  at  elastlo  limit do...    .001460 

ReduotiOB  in  diameter  at  point  of  mptore do...         .146 

Sedoetion  in  area  after  mptare,  per  centam  of  original  section 49.1 

Position  of  mptore ".00  from  theneclt 

Character  of  broken  surfisoe silky 

Klongatkmofinoheeotions ".34*.  ".14 
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TESTS  OF  mON,  STEEL,  AlID  OTHEB  1IA.TBBIALS. 


Xo.  3779. 
Marks,  g5»S 
Diameter,  ".506. 
Seotional  area,  .20  sqnare  inch. 


pertooh. 

SnooeBslTO 

IMS- 

Perauuieiit 
■et. 

SooooBilTe 
■et. 

BenurkB. 

TotmL 

Fersqiure 
inch. 

Fmmdt. 

200 

1.800 

2,000 

4.000 

8,000 

7,000 

8.080 

8,400 

8,800 

$800 

8,000 

8,200 

8,400 

8,800 

10,200 

10,800 

11,000 

11.400 

10,510 

PomndM. 
1.000 
6,800 
10,000 
20,000 
80,000 
85,000 
40.000 
42,000 
48,000 
44,000 
45,000 
48,000 
47.000 
48,000 
61,000 
53.000 
55,000 
57.000 
82,550 

Inch, 
0. 

.000100 
.000808 
.000550 
.000800 
.001158 
.001850 
.001460 
.001550 
.001800 
.002350 
.004250 
.008400 
.007850 

! 012000 
.814300 
.018500 

InOu 
0. 

.000100 
.000200 
.000850 
!o008S8 
!000260 
.000208 
.000100 
.000108 
.000050 
.000750 
.001900 
.002150 
.001450 
.082000 
.002150 
.002800 
.008200 

Jneh. 
0. 
0. 

Inch, 
0.       . 

Initial  lewd. 
ElMtio  limit. 
TonsQe  strength. 

0. 

.000850 

.000850 

General  sunmary. 

Tensile  Btnngth  per  aqnafe  inch  of  orijclnal  aeotion ponnds..      88,650 

Biastio  limit  per  saoare  inch  of  original  section .do...      44,000 

Elongation  per  inon  after  mptore. in<di..      0.2*50 

mongatlon  per  ineh  onder  snnin  at  eUstio  limit do...    .801800 

Bednction  in  diameter  at  point  of  rapture do...         .125 

Bedoction  in  area  after  mptore,  per  oentom  of  original  section 48.8 

Position  of  rapture 1"  from  the  neck 

Character  of  broken  surfsoe silky 

Elongation  of  inch  sections ".82*.  ".17 


TESTS  OF  IBOir,  STEEL,  Am>  OTHEB  MATERIALS. 
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Marks,  «t%S 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 

Ganged  length,  3". 


No.  3780. 


donntloD 

Sacoenlve 

Permaoont 
set. 

SacoMaire 

Bemftrkfl. 

TotaL 

PerMniAre 

PoundM, 
200 
1,000 
2;  000 
4.000 
01 000 
7,000 

aooo 

8,400 

aooo 
aaoo 

0.000 

a4oo 
aooo 
ia2oo 
laooo 

11,000 

lasio 

P»»MdB, 

1,000 

5;  000 

10,000 

2a  000 

aaooo 

85,000 
40,000 
42,000 
43,000 
44,000 
4a  000 
47,000 
4a  000 
61,000 
5a  000 
5a  000 
81,200 

Inch, 
0. 

.000100 
.000250 
.000500 
.  000800 

MMOKA 

.'001260 
.001800 
.001800 

.005000 
.007000 
.008000 
.011000 
.018000 
.018350 

Ineh. 
0. 

.000100 
.000150 
.000250 
.000800 
.000150 
.000300 
.000100 
.000500 
.000000 
.002250 
.002000 
.001000 
.002100 
.002000 
.002360 

Inch. 
0. 
0.    . 

Indi. 
0. 

Initial  load. 
Elaatio  tbnit. 

TenaOe  atraoffth. 

0. 
0. 

Oenerdl  8ummarif, 

TentUaairengihperwiiiareincliof  oiifflnalaeotion ponnda..     81,200 

Elaatle limit  per  aqoaro inch  of  origiiudaeotion do...     42,000 

IlMiga^oii  pMT  ineh  after  roptnie inch..      0.1900 

XlflagatioD  po"  inch  nnder  Boain  at  elastic  limit do...    .001350 

Bednetieatn  diMueter  at  point  of  raptare do...         .115 

Scdactlon  In  areft  after  rapture,  per  oentnm  of  original  aectiAn 40l3 

Position  of  roptaie ''.00  from  the  neok. 

Cfasnctwof  broken  sorfiKse silky 

loi*  Ineh  aeotlona ".20»,  ".10 
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TE8TS  OF  IRON,  STEEL^  AlfD  OTMEB  MATERIALS. 


'  No.  3T81. 

iXLUrKH^  M  T,  M 

Diameter,  ",605, 

Sectional  area,  .20  square  inch, 
Ganf^ed  length,  2". 


Ap|}L[4«I  loadR. 

per  inch . 

Dlongttlifid 
p*riuch. 

Pemviinont 

&ucc«4aiTD 
pcrmAiieiLt 

Ilemarkft. 

TtitAl. 

Fifundi. 
3U0 
1,000 
2,000 
4,000 
B»000 

7,  0(KI 
a,0£Ni 

8,  400 
B,€0<» 
8,«00 
0,000 
i,200 
&,400 

i»,i;oo 

10,200 
10,600 
11,000 
11,400 
10,4*0 

Ptmnda. 

1,  OOD 
s.oto   , 

10,000 
20,000 
30.  000 

ds.  000 

40,  000 

42,  OOO 

43,  000 
44.000 
4a.  04.rO 
46,  poo 
47,000 
i&,  000 

&i,ooo 

53,01)0 
55.  000 
&7,000 
m,4M 

Inch. 
0. 
,€O01!i€ 
.  OOOISK) 
.OO^tdOQ 

.oooor>D 

.00l:^0() 
.OOlfQO 
.0014.^ 

.  ooir»:jo 

.  001530 
.OOL^O 
.  0O44OIJ 
,  UOfiGD^ 
.007000 
.010000 

,  01  J2:kO 

.014LS:^0 
.010000 

Inch. 
.OOOl&O 

.  moiMy 

.OOOSJO 
.  000:!50 
.0002W 
.O0O2iKJ 
.  OOOO.'H) 
.  Oli&>50 
,  OfKuK^O 
.  OOUiGO 
.  OOLSOO 
.  OOIIJDO 

^wnoRo 
,  min}]^ 

.002^50 
.Oymoo 
.OOlfi^ 

Inch. 
0. 
0. 

Inah. 
0. 

imtlftllttad- 
Klnntlf^  limit 

0, 
"'."oOoisM 

"  .000050 

General  mtrnmaTtj. 

Ten&ilfl  fttrenjrtli  ptr  nqnatp  \Tich  ai  ovifiinul  poctiua - , .poiiDtta. .      82,4&0 

KlaBtic  limit  pt-r  nnu j»re  Inch  nf  origmaT ati-lic^u .^^ ilo ...      44, 0' 0 

Elonf^ation  per  iuiHi  tiUnr Tupluru  ,.,..,,.,,„.,.. ,,., ^ .,.,,,., . ^ ,.  .incb..       O.SOtK) 

EUiu^ntlou  p&r  iuch  tiutlj^r  ntniln  ut  ©lufltii^  liiiiit^,.. ,. , ,  ^ ., do.,,     .OOl^iO 

KiHliJtiiiMU  itii1Urt](!tiirttt  puiiit  ofrupturu .^.... ,., ^.do-,  .V^ 

KoducticiTj  is  uie^artfirrnpture.  porceutnm,  of  origlnul  at'CtioD...,., ,,--.,. .^.  -  43-3 

I'oaitLdti  oJf  rupluri? .-..,,..„,. ,...,.„, ".00  tmm  the  Deck 

Cbmraotorof  liroken  aurfJACv ..........  ..... _.....,..     silky 

j3:loaKfttiou  of  iD*ih  Motions , .........".  30*^  ">  10 


TESTS  OF  IRON,    STEEL,   AND  OTHER  MATEBULS. 

.    8PBCIMEVB  7B0X  JACKETS. 

No.  3805. 
Marks,  «^' 
Diameter,  ^'.505. 
Sectional  area,  .20  square  inch. 
(Ranged  length,  2". 
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BUmAatiaB 
perlnoh. 

SaooMsiTe 
elonotion 

F«niiBiM]lt 
Mt. 

SacoMsiTe 
permanent 

Mt 

Bemorkt. 

TotaL 

^or* 

PbiMd*. 
990 
1.800 
3^800 
4;  000 
6,000 

8;  000 

8^900 
^490 
9,000 
8>800 
lOlOOO 
10^900 
10.400 
10,000 
1<800 
U.00O 
11,900 
11,400 
11,800 
11,800 
12,200 
13.809 
18,009 
18.400 
18^880 
201799 

Poimdf. 
1,000 
6^000 
10.900 
90,000 
90,000 
40,000 
48,080 
47.000 
48,000 
49,000 

^^ 

54,000 
66,000 
58^000 

67,000 
68;  000 

68^000 
01,000 
03.000 
06^000 
67,000 
09,000 
108,960 

Ineh. 
0. 

.000800 
.000350 
.000700 
.001000 
.001360 
.001500 
.001500 
.001000 
.001650 
.001700 
.001700 
.001750 
.001800 
.001850 
.001800 
.001980 
.002300 
.002000 
.003350 
.000000 
.007900 
.009250 
,010900 
.012600 

Ineh. 
0. 

.000200 
.000150 
.000850 
.000800 
!000360 
.000150 
0. 

.000100 
.000060 

000060 
0*. 

.000050 
.000060 
.000060 
.000050 
.000060 
.000660 

000800 
!  000760 
.002060 
.001800 
.001860 
.001860 
.001000 

JndL 

0. 
0. 

Ineh, 
0. 

Initial  load. 

Blaatic  limit. 
Tensile  strength. 

Oi 

0. 

*  ' 

Gm&rdl  summary. 

TeBail6slreii£tlk  per  MinAn  Ineh  of  original  section poonds..    103,060 

BlastiB  Unit  per  tqaace  inch  of  origiMaseotlon do...     60,000 

Xkngatlon perinea  after raptore inch..     0.2050 

Xloacation  per  ineh  under  strain  at  elastic  limit do...    .001850 

Bedoetion  In  dlMoeteratpoint  of  rapture »..do 116 

Bednction  In  area  after  raptors,  per  centam  of  original  section 40.8 

Bodtton  of  ruplnre I'MOflrom  the  neck 

CharMtsrof  nokensmflMe silky 

~  loflnohseettoBs ".16,".80» 


24  TESTS   OF  IRON,  STEEL,  AND  OTHER  MATERIALS. 

¥o.  377  L 

Marks,  32,RgJ 

Diameter,  ^'.505. 

Sectioiial  arex^,  .20  sqaare  incb. 

Gauged  lengtli^  2", 


AppHed  lo^da. 

Slon  Ration 
l>et  liit;li* 

Stieoesgjve 
per  iucL. 

rennuDent 

Succ«8#lTf] 

Total. 

p^rmuieut 

B«mftrk». 

Poundt. 
200 
3,0fKI 
^OOO 
4,000 
0.000 
£,000 
»,200 
9.400 
0,000 
1»,800 
10,000 

10,  200 
10,400 
10.600 
11,000    , 

11,  400 

11,  mo 

12,  m) 

]2,fi00 

ie,Q«o 

PoviidM, 
l.ooo 

5,000 
10,000 
20.000 
30,000 
40,000 
4^000 
47,000 

4a,  000 

49  000 

Inch. 
0. 
.000100 
,  0002.'iO 
.OOOOfiO 
.001050 

.  <)0i:;oo 
.0015^ 

,001000 
.001600 
.  001550 

JrtcA. 
0. 
.000100 
.0OO1&O 
.  000400 
.000400 

.  tiOLi::zio 

. 000250 
,1)00050 
0. 

.000050 
.000050 
,000200 
.000200 
.0^10500 
.  002400 

iTicL 

0. 
0. 

Inth. 
0. 

InltLal  Imul. 

.000050 
.000050 

.000050 
0. 

50,000 

.  001700 

ElftflUc  limit. 

i>l,«M]            .iHHOOO 
52,000           -OOJIOO 
53,000    1       .002000 
A&,  000           H  0050OO 
57,000     1      .007000 
5»,00«     1       .008600 
OI,OQO     ,       ,010000 
63,  OiKr             01 1700 

........   ., 

.0(^00 

Tctusllo  itreikgth. 

.001500 
.OOfiOOO 
.OUITOO 

95,300     . 

" ""'."' ^ 

Tensile  n^rruj^tli  prr  square  iai^lj  of  orii^nAl  ae<:tii>D . « . . . ,.,.....,-  .,,... «,,,.., ,putLDdfl. .      95,900 

EhiAlic  limit  per  Huiij.rr1]ieb  of  i>H(^inarflectioi]  . .. da.. .      6\^ 

EluuL^Hon  jiv-Y  ihcli  ti fkT  ruptnro  ., , _..,....,.. „ , „   ,  „ inoh. .      0. zSSO 

ElonKaHcm  per  inch  nmlur  Hlmin  at  elaatic  limit,..- ,,.-...  .p  ,,..,,,>-.,.,»,..,,»,,-..- ..do*, .     .001700 

Ketlurtion  iu  diarui'ter  at  point  of  rupture  ._.....__....... dy . , .  .135 

JifiMi  ncLlt^Ti  ID  area  rtftor  riipturp.  per  cfintnm  of  origioal  section .*,.___         41 2 

Fwit Ifm  t>l  rnpttiro  ......  ^ , .,.„..-.,  ."1  frtjni  the  oeck 

CUainctiT  of  broken  itirfacti ,,,,..... ...,..,..  Bllky. 

HloujjatloD  of  loicli  aectioiLa  ..__..._., ^  „ _ , . . .  _ ,  .^'^*j  "Ai 


TBST8  OF  IBOK,  8TEBL,  AND  OTHER  HATEBIALS. 
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Marks,  ?^5p' 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gaaged  length,  2J' 


No,  3772. 


Applied  loads. 

Xlonntion 
par  Inch. 

SnooasaiTa 
alongatlon 
parlnofa. 

Pannanant 
aat 

SnooaaaiTa 
panuaoant 

aat 

Bamarks. 

TotaL 

Peraqnare 
ineh. 

Poimcto. 
300 
1.000 
2;  000 
4.000 
OvOOO 

Sooo 

9^900 

9.400 

8^000 

0,800 

10.000 

10.200 

10.400 

to.  000 

10.800 

11.200 

11,000 

U^OOO 

U400 

12,800 

19,680 

PtowMb. 
1,000 
5^000 
10,000 
20.000 
30.000 
40.000 
40^000 
47.000 
48.000 
49.000 
60.000 
51,000 
68,000 
63.000 
54,000. 
50,000 

eSooo 

60,000 
02,000 
64,000 
97.900 

1^ 
0. 
000060 
.000200 

!oooooo 

.001380 
.001450 
.001900 
.001550 
.001000 
.001060 
.001700 
.001900 
.002200 
.002400 
004800 
'.006500 
.000250 
.010500 
.011900 

0. 

.000050 
.000150 
.000800 
.000400 
.000800 
!000S6O 
.OMOSO 

.Ji!ISo5o 

.000050 
.000060 
.000050 
.0002C0 
.000000 
.000200 
.003600 
.001000 
.001760 
.001250 
.001400 

0. 
0. 

ln6k. 
0. 

Initial  load. 

Blaatlc  limit 
TanaOaatrangtli. 

0. 
0. 

GmwvX  «i»mmary. 

TtonaUattreiigth  par  aqnareincli  of  original  aaotion pounds..    07,900 

maatio  limit  par  aqnareincliof  oxiglnal  aaotion do...    61«000 

SknfrtioBperincnaftarrQptQza inch..    0.2300 

EloB^itioiipar ineh nndar Btoain at alaatlo limit do...  .001700 

Badosyon  m  diametar  at  point  of  raptora do...       .116 

BedOfOtioD  in  area  aftar  mptoie^  par  oantom  of  original  aaotion 40.8 

Paaitian  of  raptora 1"  flfom  the  naok 

CfaaBaetaroflnDlcaiiaaxfiMsa : silky 

lof  inohaaotlima MS,  ''.31* 
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TESTS  OF  IBON,   STEEL, 


AND  OTHER  MATERIALS. 


TSo.  3806. 
Marks,   ^l^ 
Diameter,  ",505. 
Sectional  area^  .20  square  inch. 
Ganged  length,  2". 


Applied  loAdft. 


TotAl. 


Per  ftquare 
IncD. 


per  lach. 


SnccejinlTe 
por  lualL 


PGTJtIilUVllt 

sot. 


pt'rmani'Dt 


KeiDArki. 


Ptmnd$. 
200 

2,000 
4,€«0 
tifOOa 
SfOi>0 

0,400 

B,£00 

10,  WO 
t0,2O0 
10,400 
10,000 
10,800 

11,  (HKI 
11,40<1 

11,  KOO 
12,200 

12,  (IW 
Vi,  liOO 
19,3«0 


F&tundM. 
L,D0O 
5,000 
10,000 
20,000 
SO,  000 
40.000 

■io,  f»oa 

47,000 
48.000 
49.  {m 
60,000 
£1,000 
52,000 
S:*,0O0 
fM.OOO 
5.J,  OOO 
&7,00(J 

01,  000 
03.  (JtHJ 

^\  tm 
»s,soo 


Inch. 
0, 
, 0001 QO 

,0003:^0 

.OOOSAO 

.  ouio&o 
.  ouia^o 

.001550 

.  ooiooo 

.001050 
.OOlGaO 
.(Kn7fiO 
.OUliMIO 

.ooiaoo 

.002000 
.002500 

,cionioo 

.005^50 
,007100 
,(103900 
,010000 
.012300 


Inch. 

0. 

,  oriOiM 
.  000:^00 
.000300 
, O0O4O0 
.  000300 
.OflUiJOO 
.  OOOU.'iO 
.000050 

0. 
.  OOOUJO 
.000050 
.000050 
.000150 
.000500 
.000^0 
.0022,^0 

.OOISOO 
.  001700 
.  O017O0 


liieh.  Iruih. 
0.                    0. 
0. 
I.. 


ImllAl  loud. 


\  odoooo   1  "."o66o5o  * 

.  00O05O     1     0. 

::::.::::::::;.;:.. 

"  1 

1 

Etimtic  llTuit 


Tt^mUe&trioiigtli. 


Gfntral  nummarif. 


TetifiOfs  Htrengthper  Bqnarc  inch  of  orii?5Dai  moIIdo ...-,-*. pomidii..    ftO^^OO 

ElA4lic lilTult  p^ritqaare liich  of  OTlglual  eticlUm    .._.. ,,.., ..*...,... ,,..clo.,.    5S. 000 

EEoi3|[^aliQn  per  incli  ftftor rupture  ..     .,, ....  JrcL . .     0. 23U0 

EJoaj^fltion  per  inch  ander  Htrnm  Bt  elafltii:  limit .„ .._..-. do..  dOOlftSO 

Hi-HluctiOD  in  diuui'ttr  at  pulutuf  ruptttrii *...,.,., ».  ..**,»,„  .do-- .        .125 

Kt*^tictioii  in  HI  Oft  aft«r  rupture,  por  c^utuin  of  orij^in^l  bDCtloii . . .        43^  3 

Poiltlon  of  rnptijfo .._.„,„ ''.B6  ftom  tbeneck 

Clursotfiirof  broki-a  dnrfatju., .,..„...., *^.,., *..*...,., _.,_,., ._ **„*. tfUkj 

Elongmtion  of  inch  section H..,. , ...,..,.„....„..,._....... *.„.., ".81*, ".15 


TESTS  OF  IRON;   STE^,   AM) -OTHER  MATERIALS. 

No,  '3773. 
Marks,  ?,^^ 
Diameter,  ^^505. 
Sectional  area,  .20  square  inoh. 
Gaaged  length,  2^ 
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Applied  load!. 

per  inch. 

Saoo688iTe 
elong»Uoii 
per  ineh. 

PeimMient 
set 

Snecesalve 

peimaoent 

set. 

Bemarks. 

TotaL 

PerMoare 
inch. 

200 

1,000 

3;  000 

4,000 

6,000 

8,000 

9^200 

91400 

9^600 

9,800 

10,000 

10,200 

10,400 

10,000 

10,800 

11,200 

U690 

12,000 

12,400 

ulooo 

19^360 

1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
40,000 
47,000 
48,000 

Slooo 

50,000 
61,000 
52,000 
68,000 
64,000 
86,000 
68^000 
00.000 
62,000 

96^800 

Inch. 
0. 
.000100 
.000360 
.000700 
.001150 
.001000 
.001750 
.001800 
.001850 
.001900 
.002000 
.002100 
.002350 
.002600 
.003100 
.005150 
.007000 
.008760 
.010500 
.012100 

Iwk. 

0. 

.000100 
.000250 
.000660 
.000450 
.000450 

..000150 
.000050 
.000060 
! 000050 
.000100 
.000100 
.000250 
.000250 
.000500 
.002050 
.001860 
.001760 
.001750 
.001000 

Inch. 

0. 
0. 

Ineh. 
0. 

Initial  loud.  1 

Elastic  limit. 
Tensile  strength. 

.000100 
.000100 

.000100 
0. 

General  summary. 


TeniileBtreni^  per  square  inch  of  original  section pounds 

Elastic  Umit  per  sanare  inoh  of  originaTsection do. 

EloneaHon  per  inch  after  rapture inch 

Blongation  per  inch  under  strain  at  elaetlo  limit do.. 

Bedaetion  in  diAmeter  at  point  of  rupture do.. 

Bedoction  in  area  after  rupture,  per  centum  of  original  section 

POflitioii  of  roptare .'. 1"  irom  the  neck 

Character  of  broken  surface ^ilky 

"*  on  oflnohsectiona , ".17,  ".38* 


06,800 

51,000 

0.26000 

.002100 

.135 

46.2 
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TBSTS   OF  IRON,   STEEL,   AND   OTHER   MATERIALS. 


No.  3807. 
Marks,  ^T^t*^ 
Diameter,  ''.604. 
Sectional  area,  .20  sqaare  inch. 
Ganged  length,  2". 


Blonntion 
per  inch. 

Saccessiye 
elon^tion 
per  inch. 

Permanent 
set 

SncceasiTe 
set. 

Benuurks. 

Total. 

PerMTUure 
inon. 

Pound*. 
200 
1,000 
2,'000 
4,000 
6,000 
8,000 
9,200 
9,400 
9;  600 
9.800 
10,000 
10,200 
10,600 
11,000 
It  400 
11,800 
12,200. 
18,190 

Pounds. 
1,000 
5.000 
10.000 
20,000 
30,000 
40,000 
46.000 
47,000 
48,000 
40.000 
60,000 
51.000 
53,000 
65,000 
57.000 
50,000 
61,000 
00,960 

Inch, 
0. 

.000150 
.000350 
.000750 
.001150 
.001500 
.001650 
.001750 
.001800 
.002000 
.002750 
.003800 
.006250 
.008000 
.000750 
.0U600 
.013600 

Inch. 
0. 

.000160 
.000200 
.000400 
.000400 
.000350 
.000150 
.000100 
.000050 
.000200 
.000750 
.001060 
.002450 
.001750 
.001750 
.001850 
.002000 

Inch. 
0. 
0. 

Inch, 

a 

InitUaUwd. 
ElAstio  limit. 

Tensile  strength. 

.000100 
.000150 

.000100 
.000060 

General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..      90,950 

Elastio limit  per  aonare inch  of  original  section do...     48,000 

Elongation  per  inch  alter  rapture inch  .      0.2850 

Elongation  per  inch  under  strain  at  ola«tic  limit do...    .001800 

Bednctionin  diameter  at  point  of  roptaro do...         .144 

Bedaction  in  area  after  rapture,  per  centum  of  original  seotion 48.1 

Position  of  rnptare ".90  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  secUons ".1^".35* 


TESTS   OF   IRON,    STEEL,    Ain>   OTHER   MATERIALS. 

No.  3782. 
Marks,  «  fft"" 
Diameter,  '^505. 
Sectional  area,  J20  square  inch. 
Chmged  length,  2". 
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AppUedloada. 

SnC€6MlTe 
elongation 
per  inch. 

Permanent 
set. 

Sncoessive 

permanent 

set. 

Bemarks. 

Total. 

PeraqiiAie 
inch. 

200 

1,000 

2,000 

4,000 

0,000 

8,000 

9,200 

0,400 

9,000 

9.800 

10,000 

10,200 

10,400 

1Q.O0O 

11^000 

11,400 

11,800 

12,200 

12,000 

18»810 

Found*. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
40,000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
53,000 
56,000 
57,000 
60,000 
61,000 
08.000 
94,050 

Ineh. 
0. 

.000150 
.000350 
.000600 
.000960 
.001360 
.001600 
.001650 
.001750 
.001850 
.001950 
.002150 
.002500 
.003400 
.005850 
.008000 
.009750 
.011660 
.013400 

Ineh. 
0. 

.000150 
.000200 
.000260 
.000360 
.000400 
.000260 
.000050 
.000100 
.000100 
.000100 
.000200 
.000360 
.000900 
.002450 
.002150 
.001760 
.001900 
.001750 

Ineh, 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  Vmit. 
Tensile  strength. 

0. 
.000050 

* '.000056*  ■ 

General  mmmary. 

Tensile  strengtli  per  square  inoh  of  original  section poonds..     94,050 

Blastiolimitpersaaare  inch  of  original  section do...      60,000 

Bkmgation  perinon  after  rapture inch..      0.2600 

JDonicaiion  per  inch  nnder  strain  at  elastic  limit do...    .001050 

Bedaction  in  diameter  at  point  of  rap tn re do . . .         .  006 

Bedvetion  in  area  after  rapture,  per  centum  of  original  section 84.0 

PosftSonofraptare at  middle  of  stem 

Chanetar  of  broken  surface silky,  45  per  cent.;  granular,  55  per  cent. 

—         -    lofittohseotions ".&*,  ".25* 


30  TESTS   OP   IRON,  8TEBL,  AND   OTHEB   MATERIALS. 

Ko*  3800. 

Marks,  ^%%^ 

Diameter/ "-^5. 

Sectional  area,  .20  sqaare  incli. 

Gatiged  leugtli,  2^'. 


Applied  loade. 

ElonKAttoD 
ptiTlncb. 

eloDr^iition 

B€t, 

SnocosAiTe 

peirnHne'Db 

net. 

B^mmrkm. 

Total 

Per  eqiiaro 

Ponndt. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
9,200 
9,400 
0,600 
9,  BOO 
10,000 
10,  200 
10,  400 
10,600 

10,  80O 
U,  000 

11,  400 
11,800 

12,  600 
13,000 
10,  UO 

Potindtr 
1, 004] 
5,000 
10, 000 
20.000 
30.0()0 
40.000 

46.  i>00 

47,  000 
4B,  000 
40,  000 
50,000 

51.  000 

52,  OOO 
53,000 
M.OOO 
55,000 
57,  (HtO 
SO,  OUO 
61,000 
63,000 
05,000 
05,  550 

Inch. 
0. 
. OUOIDO 
,  OWKIOO 
.  000700 
.OOLOfiO 
.  001 40O 
.  001000 
.  0017(10 
.  0(^7.^ 
,  OOlStKl 
.  OOlOOlt 
.0D1&50 
.002050 
. 002350 
.  0(J!^650 
.003300 
.O0560U 
.  O079OU 

.oimmio 

. 011000 
.013400 

Inch. 
0. 

.MOlOO 
, 000200 
.000400 
.  DOOS.'JO 
.O0OL15O 
.000200 
.OOiilOll 
.  OiKfO:>0 
.  OOUU50 

.  oooiuo 

.  OIKHJ50 

.000  too 

.000300 

.  oooyoo 

.O(]0fl50 
, 002300 
,  DOiiliOO 
.001000 
.001100 

.  oo:j4oo 

0, 
0. 

..«: 

Initial  lOftd. 

Eljiatic  linitL 
Tiju^ile  atrcD^tb. 

0. 

uoooso 

■  — ' ' 

.000050 

1 



„   . 

TensUo  litreii^^t  h  pf r  riijuaiw  1  ntli  uF  urii^iaul  MLctiun , *..,,.,,.*..,**.  .pplitifls. .       95, 550 

Klaelic  limit  piT  !Hi  mirc  inch  of  orif^iiiarsii'Ction ,,,,,, ,  -  -^ .  - do  _ .      52, 000 

EloDgatson  pi-r  iiuli  aftormpmn*    ..  ^ .^^ inch..      0.3200 

J^loQ^aticm  pcf  incli  tiuili^r  c^lmiu  iii  r3ti.<itic  liiiiil .,  .,h.  .... *.,.---,♦,  do.  ,*     .002050 

IltiutiLtiun  in  dJLiiui'Uii  at  puint  of  rapluii* ., .-,., ,-,- .....ao.__         .125 

KednulbD  m  areu  niter  rupture,  porctntuin  of  urigmol  Bection,, ...... ........... ........         42-3 

Pwitioti  of  niptun^   . 1 ...  .1'^  from  t  ha  neek 

C:b*rftcti*rof  luxikt^n  surtax- * i»ilky;  elighUy  Kianolar 

ElongatioD  of  inch  Becyona ...«.,,. /'.SOVMi 


TESTS  OP  IBOH,  8TBEL,  AND  OTHER  MATEBULS. 

Ko.  3774. 
Marks,  »Ji' 
Diameter,  '^606. 
Sectional  area,  J20  sqaare  inch. 
Ganged  length,  2^. 


ai 


XkmntloB 

SvooeMhre 

Pemumanl 

set. 

8ll00eMlT6 

permanent 
set. 

Bemorkt. 

ToUL 

""^sr^ 

PMHidt. 

200 
1,000 
2LO0O 
4,000 

8;ooo 

8^000 
9^900 
8^400 
O^OOO 

Saoo 

10^000 
10,900 
10,400 
10,000 
10^800 
11,000 
11^900 
11,400 
U,O0O 
11,800 
12,200 
12,000 
18,000 
18,400 
13,800 
80^910 

JPtoHAdt. 

1,000 
6^000 
10.000 
20,000 
80,000 
40,000 
40,000 
47,000 
48,000 
40,000 
60,000 
61,000 
5$  000 
68,000 
64,000 
66,000 
66,000 
67.000 
68; 000 
60^000 
61,000 
08,000 
66,000 
67.000 
69,000 
101,200 

0. 

.000100 
.000850 

ioooooo 

.000000 
.OOUISO 
.001650 
.001650 
.001000 
.001000 
.001680 
.001700 
.001860 
.001000 
.001050 

.  VW2WUV 

.002100 
.009400 
.002760 
008450 
! 006850 
.007750 
.000500 
.011850 
.012000 

Ineh. 
0. 

.000100 
.000250 
.000250 

.'000450 
.000200 

Ol 
.000050 

0. 

.000060 
*000050 

loooioo 

.000060 

.000060 
.000050 
.OOOtOO 
.000800 
.000860 
.000700 
.001000 
.002400 
.001750 
.002360 
.001060 

J«dk. 

0. 
0, 

Inch, 
0. 

Initial  iMi. 

XlMtioUmit. 
TeniUe  strength. 

0. 
.000050 

"Voooom" 



1 

General  mmmarjr. 

Tensile ftrmgtli  p«r ftqnnre inoh of  orlginnl section pounds..    101,200 

BsstiolinitO per  Miuoe  inch  of  origlnnl  section do...     501 000 

IloagsUoa per  inon  after  mptnre inch..     0.2200 

Boniatioo per inoih under aaain  at elaetio limit do...    .002100 

BednctioBiiidinnseteratpotBtofniptaie ^...do...        .186 

Bedneti4m  in  are*  after  rapture,  per  oentam  of  origfnaleeotkm 40.2 

P«ritioBofniptax« at  the  middle 

Chaneterofteokanaiirflme silky 

BongatioBoritiohseottooa '».aa»,«.25^ 


K  TESTS  OF  IRON,  STEEL,  AND  OTHER  MATERIALS. 

No- 3776. 

Marks,  ^^%^ 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


AppUedloada. 

Eloontion 
per  inch. 

Snooeesiye 
perlnoh. 

Permanent 
aet. 

Snooeaaive 

permanent 

set 

BemarkB. 

ToteL 

Per  square 
inch. 

Pound*. 

20O 

1,000 

2,000 

4,000 

$000 

8,000 

8^200 

9,400 

9^600 

9.800 

10,000 

10,200 

10,400 

10.600 

10,600 

11,200 

11,600 

12,000 

U400 

12,800 

19,010 

Poundt, 
1,000 
5,000 
10.000 
20,000 
80,000 
40,000 
46.000 
47,000 
48,000 
49,000 
60.000 
51,000 
52,000 
53,000 
64.000 
56,000 
58,000 
60,000 
62.000 
64,000 
96^050 

Inch. 
0. 

.000100 
.000860 
.000600 
.000950 
.001850 
.001600 
.001560 
.001560 
.001600 
.001650 
.001700 
.001850 
.002000 
.002500 
.005600 
.007760 
.009360 
.011800 
.012900 

Ineh, 
0. 

.000100 
.000260 
.000260 
.000850 
.000400 
.000150 
.000050 
0. 

.000050 
.000060 
.000050 
.000160 
.000150 
.000500 
.003100 
.002160 
.001600 
.001960 
.001600 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 

ElMtkslimit. 
Tensile  strength. 

0. 
0. 

General  eummary. 

Tensile  strength  per  square  inoh  of  original  section poimds..      9(^060 

Blaatio  limit  per  square  inch  of  original  section do...     51,000 

Xlongation  per  inen  after  mptnre inoh..      0.8150 

Blongation  per  inch  under  s&ain  at  elastic  limit ^ do...    .001700 

Keduotion  in  diameter  at  point  of  mpture do...        .105 

Bednction  in'area  after  rupture,  per  centum  of  original  section 37.1 

Pealtlon  of  mptnre ".85  from  the  neck 

OuuMter  of  broken  surtiMse granular,  75  per  cent. ;  ailky,  25  per  cent 

"' "-lofjnohseotiona .^T. ••....-...".14;".28* 


k 


TESTS  OF  IBON,  STEEL,  AND   OTHER  liATEEULS. 

No.  3783. 

Marks,  "^ifft^ 

Diameter,  ''.605. 

Sectional  area.  .20  sqaare  inch. 

Gauged  length,  2". 
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perineh. 

Snooeasive 
elongation 
perlnoh. 

PemuMnt 
aet. 

SnocaMtT* 

pernuHunt 

set. 

Bfluarks. 

ToUL 

PoTMUire 

.    PINMMIV. 

j      aoo 

1.000 
SLOOO 

1,000 

Sooo 

10,000 
20^000 
80,000 
40,000 
46^000 
47,000 
46^000 
46,000 
60,060 
61,000 
61,000 
68,000 
64.000 
6^000 
50,000 
68,000 
60,000 
02:000 
•4,000 
661000 
100,066 

IneK 
0. 

.600100 

.000250 

000600 

iootooo 

.001860 
.001650 
.001600 
.001650 
.601600 
.001600 
.003000 
.003060 
.002100 
.002400 
.002706 
.006000 
.006460 
!  005000 
.006756 
.008500 
.010850 

Jndk. 

a 
.oooioo. 

.000166 
.000806 
.000400 
!000866 
.000600 
.000666 
.000056 
.000166 
.000106 
.000106 
000066 
.000066 

looosoo 

000800 
:000460 
.001506 
.001766 
.001760 
.001650 

Inok. 
0. 
0. 

Indu 
0. 

IidtuaiMd. 

xiMtioUiai. 

* 

^000 
6.000 

8,000 
9^200 
0.400 
0,000 
0.80O 
10.000 
10,800 
10,400 
Ifl^OOO 
10.800 
11,000 
11,800 
11.000 
12,000 
12,400 
12.800 
13,200 
20,010 

.006160 
.600100 

.000106 
6. 

Gtffioral  onfliMory. 

Teatile  rtiengtli  p«r  sqaue  Inch  of  original  aeotion ponnda, 

ClMtio limit  per  aaaaroincli  of  original  aootUm do., 

BoofatJon  per  inch  after  mptare inch. 

Bmgatkm  per  inoh  onder  strain  at  elaatle  limit do.. 

SedaottoB  in  diameter  at  point  of  rapture do. 

fiedaotSon  in  area  after  rapture,  per  oentom  of  original  aectkm. 

Poiitlonofntptiire r.l"r. 

Cteaotor  of  broken  anrfiMM 

lofindh 


100,060 

53,000 

0.8050 

.002100 

.116* 

40.8 

theneok 


.".26», 


H.Bz.14 8 


•ilky 
►,".12 


34  TEBTa  OF  IBONj  STEEL,  AND  OTHEH  MATERUL8. 

TABULATION  OF  SPBCIiiBNS  FSOJf  2,%INCB:  STEEL  B.  L.  RIFLES. 
[Stems  2  inehee  long,  .605  inch  diameter.  I 


Ko.of 
teat. 

Pooitioiiingiiii. 

Location 

ofspeol- 

mena. 

Elastic 

limit  per 

square 

inch. 

tensUe 
streoKth 

1 

Blonga. 
tion. 

Contrao. 

tion  of 

area. 

^"cssr^' 

8692 
8693 
8694 
8606 

8784 
8785 

3786 
8787 
8778 
8779 
8780 
3781 
8806 
8771 
3772 
3806 
8773 
3807 
8782 

8809 

8774 
3776 

8788 

Tube  No.  43.... 
.  .,<io 

Middle.. 
...do 

PottrMf#. 
47,000 
47,000 
48,000 
47,000 
44,000 
45,000 

48,000 
48,000 
48.000 
44,000 
42,000 
44,000 
56,000 
50,000 
51,000 
52,000 
51,000 
48,000 
60,000 

62,000 

56,000 
51,000 

60,000 

Poundt. 
88.900 
86.450 
89,800 
88,650 
85,200 
87,850 

84,050 
85,100 
82,900 
82,550 
81,200 
82,400 
103.960 

07,900 
06,800 
96,800 
90.960 
94,050 

96^660 

101.200 
95,050 

100,060 

P^rcU 
21.5 
26.0 
20.5 
21.0 
20.0 
20.5 

15.5 
24.0 
24.0 
24.6 
19.0 
20.0 
20.5 
28.5 
28.0 
93.0 
25.0 
23.5 
25.0 

22.0 

22.0 
21.5 

20.6 

Peremt, 
46.2 
46.2 
46.2 
49.1 
87.1 
34.0 

23.9 
87.1 
48.1 
43.3 
40.3 
48.3 
40.3 
46.8 
40.3 
43.8 
46.2 
49.1 
84.0 

43.8 

46.2 
87.1 

40.8 

Do. 
Do. 
Da 
Silky  serrated; 
trace  of  grftuola- 

SiU^'sertaied. 

Do. 
Do. 

Do. 
Do. 
Da 
Da 
Da 
Da 
Silky  46  per  cent., 
granular  56  per 

BlS^.'  slightly 

Ora&ular  76  per 
cent.;  sQky  26 
percent. 

Silky. 

....do 

...do  .... 

....do 

...do.... 

TabeNo.57  .... 

...do  .... 

....do 

....do 

do 

...do.... 

...do.... 
...do.... 

TnbeNaOl.... 

....do 

....do — • 

....do 

Jacket  No.  51... 

Jacket  No.  53... 

Jacket  Nol  56... 

Jacket  No.  58... 

Jacket  Na  60... 

Jacket  No. 61... 

...do.... 
...do.... 
...do.... 
...do..  . 

Outside. 

Middle.. 
...do.... 
...do.... 
...do.... 
...do.... 

Jacket  No. 68... 

Jacket  No. 07... 

Jacket  No.  69... 
Jacket  No. 72... 

Jacket  No.  75... 

...do.... 

...do.... 

...do.... 
...do.... 

...do.... 

3.6-INCH  B.  L  RIFLE. 


SPECIHEN8  FROM  TUBE,  JAOEET  AND  SLEEVE. 


TESTS  OF  IBON,  STEEL,  AST>  OTHEB  MATBBIAU. 
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SFBODDara  FROX  TUBB. 
No.  8767. 


Diameter^  "M5. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2'^ 


]      An»Uedl0Mla. 

^er 

SuooeadTe 
per  Inch. 

Pennanent 

■et. 

SaooMilTe 

BMurks. 

• 

1    ToteL 

PerMrawe 

inch. 

P9mmdt. 
lOO 
1,000 

2;  000 

4,000 
6^000 
7,000 
8,000 
8,400 

aooo 

8,800 
9^000 
9^200 
9^400 
0.000 
0,800 
10,000 

liNlOO 
10)400 
10.800 
11,100 
11.000 
12,000 
12;  400 
17,780 

PoumdM, 
1,000 
5,000 
10.000 
20,000 
30^000 
35,000 
40.000 
42,000 
48,000 
44.000 
46^000 
40L0OO 
47,000 
48,000 
48^000 
60,000 
61,000 
61,000 
5<000 
60,000 
68.000 
60,000 
82,000 
88.000 

Jnek. 
0. 

.000150 
000850 

ioooooo 

.000000 
.001160 
.001850 
.001400 
.001460 
.001600 
.001560 
.001660 
.001000 
.001600 
.001060 
.008860 
.000860 
.007400 
.009100 
.0U25O 
.018250 
.015760 
.017660 

0. 

.000160 
•  .000200 
.000250 
.000800 
.000250 
.000200 
.000060 
.000060 
.000060 
.000050 

o! 

.000060 
0. 
000060 
.001000 
.003100 
.001060 
.001700 
.002160 
.002000 
.002500 
.001000 

Ineh. 
0. 
0. 

Intk. 
0. 

Initial  loftd. 

0. 

.000050 

.000060 



1 

OeturtU  ottrnmary. 


T«iiflfle  Btrengfli  por  tquaM  faioh  of  oriciiifll  MotUm., 


.pounds. 


Kbstic  limit  per  Miiftre  ineh  of  ofriglnnTseotion do.. 

EkmgatioB  per  inon  after  rnptnre inch. 

Klnmgrtlon  per  Inoh  under  strain  at  elaetlc  limit do.. 

Bedneden  in  diameter  at  point  of  mptnvB do.. 

TtedaetUm  in  areft  after  raptoxe,  per  eentam  of  original  aeetion 

Positlcnofraptoze ".80  from 


88,000 

49,000 

0.2400 

001650 

.115 

40.8 

theneok 

serrated 

.17,  ".81* 
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TESTS  OF.  IRON,  STEEL,  AND  OTHER  MATERIALS. 


No.  3758. 


Marks,  Jf  $£ 

Diameter, ' '^606. 

Sectional  area,  ,20  square  inch. 

Ganged  length,  ^'. 


Appltod  loads. 

perlDoh. 

SaoooMlTe 
elonndoB 
perlncb. 

PeimaBMit 
set 

SuMoatlTO 
Mi. 

Remarks. 

Total 

Persqiutfe 
Inoh. 

200 

1.000 
2^000 
4^000 
6^000 
7^000 
8^*000 
8.400 
8.600 
8^800 
9^000 
9.200 
9.400 
0600 
8^800 
10,000 
10,200 
10,400 
10,000 
10  800 
11,200 
11.600 
12,000 
12,400 
12,800 
18.410 

PoiMMff. 

1.000 
6,000 
10,000 
20,000 
80.000 
86.000 
40,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48^000 
49,000 
50.000 
61,000 
62.000 
58.000 
64,000 
66,000 
68.000 
60.000 
62,000 
64.000 
92.050 

I%6k, 
0. 

.000160 
.000860 
000660 
.'000960 
.001160 
.001408 
.001460 
.001450 
.001600 
.001500 
.001560 
.001568 
.001600 
.001650 
.001700 
.001780 
.002300 
.006250 
.004750 
.007360 
.009500 
.011600 
.013800 
.016750 

Ineh. 

0. 

.00015Q 
.000200 
000800 
.'000900 
.000200 
!000260 
.000050 

0. 
.000050 

0. 
.000050 

0*. 

.000060 
.000050 
.000050 
.000050 
000560 
:000950 
.001500 
.002000 
.002150 
.002000 
.002400 
.001850 

Jnc*. 

0. 

0. 

0. 

Initial  load. 
TensUe  atrangih. 

ftftnA||A 

.000060 

.000050 

0. 

..... ...... 

Gtneral  aumn^ry, 

Tenaile  strength  per  aqnare  inch  of  original  aeotion pounds..     82,050 

Elastic  limit  pArsonare  ineh  of  original  section do...     51.000 

Elongation  per  inch  aftermptare inoh..     O.22O0 

Blongation  per  inch  nnder  smdn  at  elastic  limit do...   .001750 

Redaction  in  diameter  at  point  of  mptare do...        .135 

Redaction  in  area  after  mptorei  per  oentnm  of  original  section 46.2 

Position  of  mptare • ".80  ftom  the  nock 

Character  of  broken  snrflMse allky,  semUed 

Elongation  of  inch  aeotlona ..<'.a2,*''.ia 


TESTS  OF  IBON,  STEEL,  AKD  OTHER  MATERIALS. 

No.  3769. 
Mark8,«&T 

Diameter,  ''.S05. 

Seocioiial  area,  .20  square  inoh. 

Oaaged  len^h,  2^^ 
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SloDgatton 
per  inch. 

Snoceutre 
elonoatloD 

ptrrlBOh. 

Pemument 
set. 

Sa00M8lT« 

penoaatnt 
■et. 

TtomwW. 

ToteL 

PerMoaie 
inoh. 

200* 

1.000 

2,000 

4,000 

0^000 

7,000 

8,000 

$400 

8^000 

8^800 

9.  COO 

0.200 

9.400 

9,000 

10,000 

10.400 

10,800 

11,200 

11,000 

18^290 

Pound*. 
1.000 
5.000 
10,000 
20,000 
80,000 
86,000 
40.000 
4^000 
43,000 
44.000 
46,000 

47,000 
48,000 
60.000 
82^000 
54.000 
50.000 
08.000 
01,460 

/fidk. 
0. 

.000100 
.000360 
000000 
.001000 
.001250 
.001490 
.001600 
.0011560 
.001000 
.001660 
.001900 
.002400 
.003000 
.004000 
.000760 
.008250 
.000900 
.012500 

Jnek, 
0. 

.000100 
.000260 
.000260 
.000400 

!000060 
.000090 
.000090 
,000060 
'     .000290 
.000600 
.000000 
.001000 
.008750 
.001600 
.001060 
.002000 

0. 
0. 

JfM&. 

iBitliaiiMid. 
BiMtio  limit. 

0. 

.000080 

.000060 



&mMTal  mimmary. 

Tensile  strenicth  per  Bqvftre  inch  of  origliial  section pounds..      01,450 

Blsstle limit  per  MUffe  inch Df  original seotion do...      46.000 

EHongstion  per  inon  after  ravtnre • inch..      0.1860 

Elongation  per  tnoh  under  strftin  at  elaatio  limit ^ do...    .001650 

Reduction  in  diameter  at  point  of  rapture do...         .126 

Reduction  in  area  after  rupture,  per  eentum  of  original  seoUon 43.8 

Position  of  rapture ".00  ftom  the  neck 

Charseter  of  broken  surftMse • ailky,  serrated 

BongatimiafiBeiiaeetioiia ".08,  ".20* 
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TESTS  OF   IBONi   STEEL,   AND   OTHER  MATERIALS. 


Ko.  8760. 

Marks,  «§5 

Diameter,  "M5. 

Sectional  area,  .20  square  inch. 

(Gauged  length,  2'\ 


Applied  loadB. 

Snooeiclve 
elongation 
perlnoh. 

Pennanent 
set. 

Snooeaslye 

pennanent 

■et. 

Bemorki. 

ToUL 

Fersqiiare 

Potmdt. 

90O 

1,000 

2,600 

i,000 

6,000 

7,000 

8,000 

8,400 

8.600 

8,800 

9,000 

9,200 

^400 

9,600 

9,800 

10.200 

10,600 

U,  000 

11,400 

11,800 

18,800 

Pounds, 
1,000 
5,000 
10,600 
80,000 
80,000 
86,000 
40,000 
42,000 
43,000 
44,000 
45.960 
46,000 
47.000 
48,000 
49,000 
51.000 
53.000 
55,000 
57,000 
6«.600 
91,500 

Insh, 
0. 

.000100 
•000800 
!  000600 
.000950 
.001100 
.001250 
.001400 
.001450 
.001500 
.001650 
.001600 
.001860 
.002800 
.003750 
.005250 
.007000 
.009000 
.010500 
.012250 

0. 

.060100 
.000200 
.000300 
.000350 
.000160 
.000150 
.000160 
.000050 
.000050 
.000050 
.000050 
.000260 
.000960 

.'001500 
.001750 
•  .002000 
.001600 
.004760 

Inch. 
0. 
0. 

JfMfc. 

0. 

laituaiMd. 
Ebtftto  Umlt 

0. 

.000060 

.000050 

••«••« •>>•>• 

Oeneral  •ttmmary. 

Tensile  strength  per  sqaare  inch  of  orisinal  section ponnds..      81, 560 

Elastic  limit  per  sanare  inch  of  original  section do...       46.(ioo 

ElooKation per  ioon  afterruptnre inch..      0.2050 

Elongation  p4T  Inch  under  strain  at  elastic  limit do...    .OUUHM 

Bedoction  in  diameter  at  point  of  rapiare .......i • do...         .  isri 

Eednetlonin  area  after  rapture,  peroentamof  original  section 43.3 

Position  of  raptnre l"firoaineok 

Character  of  hrokensarlhoe allky,  serrated 

Blong»tioii  of  inch  sections «• ^ •.^....''.28*,  ".13 


TB8TS  OF  lEON,    STEEL,   AND  OTHER  HATESUIA 

BPECDDOM  FKOX  JACKET. 

Ko.  8767. 

Diameter,  ''.506. 

Sectional  area,  .20  aqnare  inch.  • 

Oaaged  len^h,  2". 
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KloBxaiUm 
periaeb. 

SnooeesiTe 
ekmeation 
perlnoh. 

Pemanent 
aet. 

SacoeaslTe 

permanent 

aet. 

Beouyrka. 

• 

Total. 

Per  square 
ineh. 

PwndM. 

200 

1,000 

2;  000 

4^000 
8,000 

8,000 

1     8,200 

8.400 

POtffl^. 

1,000 
5,000 
10.000 
20.000 
80.000 
40.000 
40.000 
47.000 
48,000 
40,000 
60,000 
51,000 
52.000 
68,000 
54,000 
55,000 
58^800 
57,000 
68,000 
60,000 
61,000 
83,000 
66^000 
07,000 
08. 800 
97,800 

Inch. 
0. 

.800100 
.000360 
.000800 
'oOOQOO 
;  001350 
.001550 
.001560 
.001000 
.001650 
.001700 
.001750 
.001800 
.001850 
.801800 
.001850 
.002050 
.002400 
.002800 
.009000 
.000180 
.008250 
.010200 
.012850 
.014250 

Inch, 

0. 

.OCOIOO 
.000260 
.000260 
.000860 
.000400 

0. 

0. 

•000060 
.000050 
.000090 

iooooso 

.000050 
.000050 
.000050 
.000050 
.000100 
.000350 
.000500 
.001000 
.002250 
.008100 
.001850 
.002160 
.001000 

Inth, 

0. 
0. 

InOL 
0. 

Initial  load. 
SlMttolinil 

— .- 

............ 

0. 
.000060 

".ooooio" 

1     8,000 

8,800 
10,000 
10,200 
18^480 
10.800 
10,800 
11,000 
11,900 
11,400 
5;  800 

12,280 
13,800 
UkOOO 
18,400 
18,880 
1^680 

General  summary. 

TeaaOeateengtlK  per  aqnare  ineh  of  original  seotion ponnda..      97,800 

XlMtiolbnit  per  aaoare  inch  of  original  section do...      56.000 

Xkngatton  per  Inon  alter  mptare Inch..      0.2250 

Ekmgrtlon  per  Inch  under  strain  at  elaatie  limit ^.....do...    .002050 

Kednetioii  In  diameter  at  point  of  mptore do...         .125 

Bednotkm  in  aie*  alter  mptnre,  per  oentom  of  original  aeetion 48.3 

PositkNiofiiipinxe. 1"  from  the  neck 

--  -'     ^ ^..— allky 
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TESTS   OF   IBON,    STEEL,    AND   OTHEfi   MATEBIAL& 


No.  3768. 


Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2''. 


AppUed  loads. 

periDoh. 

Saooeative 
eloofffttiOB 
per  Inoh. 

PermMient 
set 

8aoo0MiT» 

• 

Semwkik 

TotaL 

PeraqvAre 
Inoh. 

Pounds. 

260' 

1,000 

2,000 

4.900 

6,000 

8.000 

9.200 

9.400 

9.600 

9,800 

10,000 

10,200 

10,400 

1(»,600 

11.000 

11,400 

11,800 

12,200 

12.600 

19. 210 

Poundt, 
1,000 

Sooo 

10.000 
20,000 
30,000 
40,000 
4Q.000 
47.000 
48,000 
49,000 
50,000 
61.000 
62.000 
58.000 
56,009 
67,000 
69.000 
61,000 
63^000 
96,050 

Inch, 
0. 
.000100 

.'oooooo 

.000900 
.001260 
.001600 
.001650 
.001660 
.001600 
.001600 
.001780 
.002450 
.003160 
.004900 
.006860 
.006850 
009900 
!  011900 

Inch. 

0. 

.000100 
.000250 
.000260 
.000800 
000860 
; 000260 
.000050 

0. 
.000050 

0. 

.000150 
.000700 
.000700 
.001750 
.001950 
.001400 
.001650 
.002000 

JfMft. 
0. 

0. 

Inch. 
0. 

ElMtlo  limit 

0. 
0. 

General  eumtnary. 

TeDflilestreogth  per  Bqnare  inch  of  oriffinal  section • ponadi..     96^050 

£laBtio  limit  per  MUAre  iDoh  of  origiiuu  eeoUon do...      50,009 

EloDKation  per  inon  after  raptore inob..     0.21SO 

Eloniration  ]*er ineb  nnder  atrain  at  eUetic  limit do...    .001900 

llefldction  in  diameter  at  point  of  mptare do...         .125 

Reductionio  in  areA  after  mptare, per  eentom,  of  original  section 43.8 

Position  of  rupture PM5  fh>m  the  neck 

Character  of  broken  snrliMe ^ silky 

Blongatlon  of  inch  seoUOBS ".28,* '^.16 


TESTS  OF  KON,    STEEL,   AND   OTHER   MATERIALS. 
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No.  3769. 

Diameter/''.605. 

Sectional  area,  .20  square  inolL 

Ganged  length,  2". 


1       Applied  loads. 

perineh. 

• 

SncooMiTe 
eloDsation 
perinoh. 

Permanent 
aet. 

Sncoetsire 
■et 

Bemjtfka. 

ToteL 

1 

PwMIlftTO 

inch. 

1         200 

.      1.000 

21000 

4,000 

6,000 

8.000 

0,200 

0,400 

9^000 

0^800 

10,000 

10,200 

10,400 

10.800 

11.200 

11,600 

12,000 

12,400 

10,020 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40.000 
40.000 
47.000 
48;  000 
40^000 
80,000 
61,000 
62,000 
64,000 
50,000 
58,000 
00,000 
82.000 
88,100 

.000100 
.000000 

.000800 
.000060 
.001400 
.001000 
.001050 
.001050 
.001750 
.001050 
.002450 
.008150 
.004500 
.000000 
.007750 
.000500 
.010750 

0. 

.000100 
.000200 
.000800 
.000350 
.000450 
.000200 
.000050. 

.000100 
.000200 
.000500 
.000700 
.001350 
.001500 
.001750 
.001750 
.001250 

Inch. 
0. 
0. 

IndL 

0. 

Inittftllmid. 
Slaitfo  limit 
Tenaeatrengtii. 

OMMBA 

! 000100 

000060 

ioooooo 

Chneral  aHmmary, 

TeosOe  strength  per  aqnare  inch  of  orlgima  section pounds..     88,100 

Elastic  limit  per sqnsre  inch  of  oriicinaTseeiion do...     48,000 

Sloof^tion  per  inch  alter  rapture inch..      0.2000 

Slongation  per  inch  under  atnUn  at  elastic  limit do...    .001760 

Reduction  in  diameter  at  point  of  rapture do...         .086 

BedBcdonin  area  after  ruptare,  per  centum  of  original  section • 30.7 

PoBltiOD  of  rupture ".00  from  the  neck 

Charseter  of  broken  snrlhoe silky,  30  per  cent.;  granular,  70  per  cent 

SloDcaiion  of  inch  sections '':26*,'M6 
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TESTS    or    IRON,    STEEL,    AND   OTRGR   MATERIALS. 


No.  3770. 

Diameter,  ">605. 

BectioEal,  area,  .20  square  incli, 
Gauge<l  leuKtU,  2^'. 


Applied  1ond4. 

per  jaoh. 

p^mijuietit 

B«mArkA. 

TotJil. 

iDcn, 

PovfidM, 
1,000 
5.000 
10.  UOO 
20,  OOlJ 
3(1,  0(JO 
40,  UOO 
40,  OtlO 
47,  000 
4S,  OIjO 

49.  000 

50,  0O(,J 
5l,0(MI 
52,  000 
H,  WJO 
&fi.  01(0 
fy9,  OlM) 

fli,  oyo 

90,750    , 

Poundt. 
200 

1,  oou 

2,  OOU 
4,000 
0,  OOU 
i.DOO 
9.20O 

1       9. 400 
9.  00(1 
9,600 

10,  D1IL9 

10,  200 
19,400 
10.800 
11,2UU 

ij,eoo 

12,  OOO 
12,400 
19,350 

IneK 
0. 
.  000100 
.000250 
.  000,^^0 

.  001250 
.  U0l50i> 

.m\fm 

.001000 
^  0(J1050 
OOiei^O 
.  0(:(k'450 

.  oo;i200 

,004900 
.006400 
.  &079y0 

.  OUOOtJ 

1    ^^ 

.  OoOUiO 
.000150 

'     .  outKfao 

1      . 000350 

1     .  oooiir^ft 

1       .OOOS50 

1       .  OOtlOfVO 

.  OiHnJfew 

ooooso 
.  00051IO 

,  000754* 
.  00170^* 

.Oi)ifrija 
.  m\mii 

*O9L70O    1 

.0<fc204>0 

9. 

Ol 

BloMtJe  liinlt. 

0. 
.000050 

■"."060650" 

.   ^. 

-.. 

'*'*', 

letJBile HtreJigth  per  sqiiaro  intii  ofodKliml  rt^-iticia ..  _ ,,,„ ^ ponticjii..  06  750 

Ebutir  limit  p4?r  ^nunrf^  iDch  of  urigiu&l  aof  tioii ...,..,,, ^ .do. . .  49*  (MO 

Elon jral  Ion  p<*r  Inob  iit'ter  nipntrt*  - ^," '",""  " » jnch  o'  '»05 

EloTinatloii  prr  iiK  li  uivdi^r  fittEiifi  ;it  ulEiEitic  liiuiL .._„.. do.'  001^ 

HihIiicI iim  in  diuinot^^r  at  point  ttf  ruplaro _ ...,......_ „  J<j.  „  '        H5 

Jieductiou  iu  Arta  al'lLr  rnptum.  pi*r  ti«utkiii>  uf  orti^liiai  B<?ctioii , ,,      V  " ii)  3 

I>0hlUMi(ofrnpt(m^  ...  ...„„...,., „. ......//"'"fftifrom  Ui(s  Wk 

Character  tii  brokLin  rturiiwo ^> , ^,      .,*. .  ttUkv 


TESTS  OF  UON,    STEEL,   AND   QTHEB  MATBBULS. 
BPECIMEH8  ?SOX  BLESTX. 

No.  3808. 
Marks,  «5.J^8 
Diameter,'  "MS. 
Sectional  area,  .20  square  inch. 
Oaoged  length,  2". 
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AppttodkNiU. 

per  Inch. 

Soooewhre 
perukoh. 

PemMnent 

Suooeastre 

pemument 

aet. 

BcbmU, 

TbuL 

Peraquaro 
inoh. 

P9mnd9. 

200 

1,009 

2,009 

Zooo 

8,000 

8,000 
Sm9 
9^409 

9^800 
10^200 
10,009 
11,009 
11,490 
11^800 
18,819 

Pounda. 

tooo 

8,000 
19,000 
20,000 
80,000 
40^000 
48,000 
47,000 
48.000 
48,000 
81,000 
88,000 
88,000 
87,000 
88,000 
91^880 

Jndi. 
0. 

.008180 
.000400 
.000959 
.000089 
.001480 
.001889 
.009089 
.002489 
•008089 
004009 
!008889 
.808100 
.010080 
.011900 

0. 

.000150 
.000280 
.000289 

•  900000 

!009400 
!000909 
!001S89 
.091789 
.001769 
.001969 
.091889 

9. 

0. 

Inch. 
0. 

InitUlloiid. 
BlMttoliBdt. 

.000800 

.000800 

General  9ummary 

TeMflestnogth  per  flqnMre inoh  of  origbuJ  Motion — ..poonda..     01,880 

fiMfcleUmltperflanjura  inoh  of  origiDAl  aeotioD do...     48,000 

Kl«ngatianp«riiionaflflrraptiiro.... inch..     0.2800 

I]oBKationp«r inoh nnderatrainfttelaatic limit do...    .001860 

RttfaiGtlon  la  diameter  al  point  of  rupture do...         .148 

Bednolion  in  area  altar  mptmek  per  oentnm  of  original  aeotion 48.1 

PoaitiaB  of  mptara , l"fhnn  the  neck 

Chanoter  of  broken  aurfiMO all]— 

SkmgMtionof  iaehaeetlonai ".12,".! 


46  TESTS  OF  IBON|  STEEL,  AND   OTHER  MATERIALS^ 

No.  3776. 

Marks,  ^,V 

Diameter,  *'M5. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

Blongallon 
perlooh. 

SaooeMlTe 

set 

SneoeMire 

permanent 

set. 

Bemarka. 

TotaL 

^"inX" 

PowHdt. 

200 

1,000 

2.000 

i.000 

8,000 

8.000 

9,200 

0.400 

9,800 

9,800 

10,000 

10,200 

10,000 

u.000 

11,400 

11,800 

12^200 

18.420 

POfMUif. 

1.000 
6,000 
10.000 
20,000 
80,000 
40.000 
48,000 
47,000 
48,000 
40,000 
60,000 
61,000 
68,000 
66^000 
67,000 
60,000 
81,000 
9^100 

•     JmA. 
0. 

.000100 
.000260 
.000660 
.000960 
.001200 
.001500 
.001650 
.001800 
.002400 
.008400 
.004500 
.008000 
.007800 
.009900 
.011800 
.018000 

Inch. 
0. 
.000100 
.000160 
.000300 
.000400 
.000250 
.000300 
.000050 
.000060 
.000800 
.001000 
.001100 
.001600 
.001800 
.002100 
.001700 
.002000 

Inch. 
0. 
0. 

tneh. 
0. 

Initial  UMd. 

.000060 
.000060 

000060 
0. 

. 

General  $ummar$, 

TeneQe  strength  per  squaie  Inch  of  original  section .« pounds..     02,100 

Xlastic  limit  per  square  inch  of  orlglmd  neotion .do...      48; 000 

Xlongation  per  inch  aftermptare inch..      0.2200 

Klongation  per  inch  under  strain  at  elastic  limit do...    .001800 

Bednotion  in  diameter  at  point  of  rupture do...         .145 

Bednction  in  area  after  rupture,  per  centum  of  original  aeotion 48. 1 

Position  of  rupture •••• .•..•••••........• .....".TSftom  theneek 

Oharactsr  of  oroken  surftuM • silky 

SkncationofinehaeotioBS - ^ ... 'M2,»J2* 


TESTS  OF  IBON,  STEEL,  AKD   OTHER  MATERIALS. 

XABULATIOy  OF  8PBCIMBN8  FROM  X^INCB  B.  L.  BIFLB. 
(Btems  3iiiohet  loBg,  .fiOOlnoh  dlameler.] 
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tert. 

BHitkMlBrni- 

LoflAtlonofapeol. 
mens. 

BUstic 

limit  per 

eqiUNremolL 

Tensile 
strength 

^'inX" 

issr 

Centno. 
tisnof 
Meft. 

8797 
3783 
8760 
8700 

8187 
8788 
8708 
8770 

8806 

8no 

Tobe 

Iflddlo 

FoundM, 
48,000 
81,000 
45.000 
40,000 

Pbimdf. 
88,800 
8^060 
81,450 
81,600 

Par  flfiit 
34.0 
33.0 
18.5 
30.5 

PtTPtnt 
40.3 
40.3 

43.8 
48.8 

do 

do 

...  do 

.  .  do 

do 

do • 

lUdial 

Joekol 

KMllll^r    xr,-,.... 

80,000 

60,000 
48,000 
40,000 

87,800 
00,050 
08,100 
08,750 

33.5 
2L5 
30.0 
30.5 

48.3 
48.8 
80.7 
40.8 

do 

....a© 

do 

do 

.  do 

Inside 

...do 

lUdUkl 

Bleere  ................ 

liJddle 

40.000 
48,000 

01,860 
03,100 

38.0 
33.0 

48.1 
4811 

do 

do 

Ftaitiaiingim. 

Locatioii  of  speol- 
mens. 

Appeanuiee  of  firaotoreb 

Speoiflc 
grsvity. 

Hftid- 
ness. 

8757 
8788 
8798 
8700 

8707 

87n 

8708 
8770 
8808 

8m 

Tnbo 

Middle 

....do 

Silkj,  sem 

kted 

do 

..do 

do 

do 

do 

....do 

do 

do   

Bodiel 

7.8686 

18.88 

Jacket. 

lliddle 

Silky •• 

do 

.  do 

....do - 

do 

....do 

Silky,  80  per   eent.; 
Knumlar,  70peroe]it. 

.••.■•••.. 

do 

Inside 

.  do 

lUidlel 

7.8800 

30.35 

liiddle 

Silky 

....do 

****^ 

3.6-INCH  RIFLED  MORTAR. 


SPECIMENS  FROM  STEEL  FORGING  FOR  BODY. 


H.Bz.14 i 


TESTS  or  mON,  SnSBL,  AMD  OTHEB  MATESULS. 
II0.876S. 

I>iametor,  '<60B. 

Seetknial  area,  M  square  inoh. 

Gaoged  length,  2". 
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Appnad  loads. 

M— imtttm 

flnowwilTii 

aet 

DQOOBMIT0 
P«MUtt 

— . 

TotaL 

^•ac- 

^'Sio? 

900 

1,000 

^000 

4^000 

<000 

7^000 

«^000 

8.400 

81 000 

8.80O 

0.000 

%10O 

0^400 

O^OOO 

10.000 

lOlODO 

10^800 

11^100 

11,000 

17,610. 

iVMMb.. 
1,000 
8^000 
10,000 
90000 
80,000 
85^000 
40.000 
41,000 
48,000 
44^000 

Sooo 

40^000 
47,000 
48^000 
60^000 

61;  000 

64,000 
60.000 
68,000 

87,660 

.000160 
.000460 
.000700 
.001060 
.001260 
.001400 
.001000 
.001650 
.001000 
.001060 
.001000 
•  008200 
.004400 
.000960 

!  010160 
.019000 
.014400 

JfMft. 

0. 
.moifio 

ilMft. 

Ol 
0. 

Inch. 
0. 

laHlallMid. 

BlMtiettiiilt. 
Teiulle  Btrencth. 

.000800 
! 000800 

!  000908 
.000160 
000100 
000060 
000060 
OOOOflO 
.0002SO 
001860 
001160 
001860 
009000 

SiSS 

0. 

•••••• 

1 

8p«i8e0 


General  iummarjf, 

gtvrity  of  speolmen  taken  out  radiaUy  fh>iii  body  of  mortar 7.8610 

of  speobnoi  t»ken  oot  zadtaUy  from  body  of  mortar 10.73 

^         .  ^  .M   _-^_.__.  _-_.*__        iKMiiid*..  87,660 

do...  46,000 

inch..  0.2ISO 


TeMfloataOjCt^peraqiureiiiehof  orisiiMd  aootion........ pound*..  87,660 

»,_^_,,_.^ 'Tchof  origlnaTsr-^—  ^  

^ mpion.... ....  

per laebiiiiderotialii at  elaatio limit do...  .001060 


Ilattic  limit  per  square  ineb  of  orig 
Xhmgatlni  per  inoh  after  1 — '~~ 


Bsdnetlcn  in  diameter  at  point  of  rapture.       

Bednotioii  in  ana  altar  rupture,  p4r  osatnm  of  original  section, 

Fielttgn  of  rapture  .■...^... ^ 

~^~TOif  bwolkenasrflMe.  •••.«•-■««••••.»••*..•.■••.  ■«•••«.. 
I  of  iBoh  saelbna ,.— 


.do. 


.116 

40.3 

78  from  tbe  neek 

eUky 

'Ml;".81* 


52  TESTS- OF  ntONy   STEELy   AND   OTHER   MATEBIALS. 

No.  3766. 

Marks,  «bW 

Diameter,  "JBOd. 

Sectional  area,  .20  square  inoh. 

Gaaged  length,  2''. 


Applied  loads. 

pnlnoh. 

SnooeMlTV 

Mt. 

oOOOflSliTC 

pennanflut 
■et 

Benniki. 

ToteL 

""TlX" 

800 

1,000 

2^000 

4^000 

6^000 

7,000 

8^000 

8^400 

8,000 

8^800 

8,000 

9.800 

9.400 

9.000 

8^800 

10^200 

10,600 

11,000 

11,400 

11.800 

17,780 

Pdimdt. 
1,000 
5,000 
10,000 
80^000 
80,000 
85,000 
40,000 
48,000 
43,000 
44,000 
46,000 
46.000 
47,000 
48,000 
49,000 
51,600 
68,000 
6^000 
67,000 
69.000 
88,900 

Inch, 

0. 

.000160 
.008856 
.000656 

.001000 
.001150 
.001856 
.661460 
.001460 
.001500 
.001560 
.001650 
.002260 
.008600 
.004750 
.006660 
.008600 
.010250 
.012100 
.014000 

JimJL 
0. 

.006160 
.000806 

.000800 
.000860 
.000160 
.^000200 
.000100 
0. 

.000050 
.000050 
.000100 
.000600 
.001850 
.001150 
.001800 
008050 
1 001666 
.001850 
.001900 

0. 
0. 

Inch, 
0. 

InitlAllMid. 

ElMttoUmll 
Tendlettraigth. 

0. 

.000050 

.000060 

Tetu)i1«  HbTfiHgtli  per  nqnare  inch  of  original  seotion poonda..       88L900 

SlaMlfi  llmttficr  nannr^^  inohof  origixuMseotloii do...       46.000 

BIonf^&tioD  p^r  incK  uitor  mptnre inch..       0.2400 

EJfin^iLtimi  pt<r  incliundor  ttrain at  elaatio limit do...      .001650 

BculuttkiD  Inilin^nHvtf^t  aLjtointof  mptare do...  .125 

K(MliK'tl  ill  in  Hre^i^fttir  rupture,  per  eentam  of  original  aeotion 43.3 

PoHJtlotiof  naptnrL'. ,,.-.. I'MO ftom  the neok 

Chnracter  of  brokna  itirfooo :> allky 

Slonsatloii  of  iscb  wcttou «'.8Q^''.88« 


10-INCH  STEEL  B.  L  RIFLE. 


SPECIMENS  PROM  HOOP  C 
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TS8T8  OF  IBOHy  STEEL,  AND  OTHES  UATEBIALS, 


Marks,  Sl.<^ 

Diameter,  "JiM. 

Seotional  area,  .25  sqnare  inciL 


No^aToa 


SkmnttoB 
perlnoli. 

dnniittflB 
perCMhT 

Mt 

SuommIts 

TbteL 

"•"taX" 

250 
1.250 
2;  600 

8,750 
5,000 
6^290 
7.600 
^790 
10.000 
11.260 
11.600 
3;  790 
12.000 
12.260 
12,600 
12.780 
13.000 
13,290 
13,500 
13,790 
14.000 
14.290 
14,600 
14^760 
16,000 
19,900 
16,000 
18.500 
17.000 
17.900 

18;  000 

18.500 
18,000 
1%500 
10.000 
20.600 
21.000 
21,600 

2a;  000 

22,500 
28^000 

Sim 

Pomd§. 
1.000 
6^000 
10.000 
16^000 
2S0OO 
96.000 
80,000 
86,000 
40,000 
46,000 
46,000 
47.000 
48.006 
40,000 
60.000 
61.000 
62^000 
68.000 

KOOO 

56.000 
66.000 

67.000 
68,000 
60.000 
60.000 
02.000 
64.000 
60.000 
68.000 
70,000 
791,000 
74,000 
76,000 
78.000 
80,000 
S^OOO 
84.000 
80,000 
88,000 
90.000 
S^OOO 
04,000 
90.000 
08^000 

loSooo 

108.000 
104,000 
104^820 

2ndL 
0. 

.000150 
.000383 

'.000883 

.001088 

.00U88 

.001888 

.001500 

.001567 

.001617 

.001667 

.001700 

.001788 

.001788 

.001833 

.001867 

.002183 

.002400 

.002807 

.003933 

.004000 

.004367 

.005000 

.006387 

.007833 

.000688 

.010667 

.012280 

.013638 

.010600 

.017088 

.019000 

.020(^ 

.022917 

.035000 

.027888 

.0800 

.0883 

.0358 

.0400 

.0460 

.0000 

.0667 

.0660 

.0817 

.0096 

JML 

.000150 
.000188 
.000167 
.600188 
.000150 
.000900 
!  000160 
.000150 
.000167 
.000067 
000060 
.000060 
.000038 
.000038 

:000090 

;  000316 
.000817 
.000467 
.000866 
.000767 
.000867 
.000638 
.001367 
.001486 
.001800 
.001334 
.001988 
.001888 
.001067 
.001883 
.001017 
.001888 
.002084 
.002088 
.002883 
.002067 
.0033 
.0086 
.0042 
.0060 
.0060 
.0007 
..0088 
.0167 
.0188 

JiMft. 
0. 

0. 
0. 
0. 

0. 
0. 
0. 
6l 
Ol 

2ndL 
0. 

Initial  lood. 

•■■•■••*•■■• 

-— 

■■■"* 





■■■** 





* 

ElMttoUna 

•  •  •• 

* 

••• 

.^..••••i.. 





"■■■ 

"'■■■**■*' 

.•••>•«••• 

Inallt  itnaigtti  per  square  inch  of  original  wotUm — ••••.•••poiuids..    104 

BMltaliaiiirperMiaareiBehof  oilgiBaraeetioii do...      58 

Baniprtioa  per  Ineii  after  rapture inch..      0. 

BoBiEMion per Ineh  under  etraJn  at  eUwtlo  limit do...    .OC 

KfldKlkNi  IB  diameter  at  point  of  raptQTe do... 

MteettoB  in  are*  after  rnptore.  per  oentum  of  original  aeotion 

£BritkiB  of  rapture 2".80  ftrom  the  i 

£hin«cer of  Itroken  aurflMe ^ — .....jnanolaratoironoiferenoe;  sillcyce 

lofiaakaeetfona J. «.06,''.18,".80»,'M2.".0B, 


56  TBSTS  OF  IBON;    STEEL,    AlHD  OTHER  MATERIALS. 

No.  370L 

Marks,  lS5<5r 

Diameter,  "ML 

Sectional  area,  .25  square  inch. 


BUmnitlon 
perlnoh. 

SnooeaslTe 

Permaiml 
■et 

SnooeMlTe 
permanent 

Bcmazla. 

ToteL 

^«,X" 

elonoation 
perlnoh. 

Poundi. 
250 

k^ 

8.760 
5,000 
6,260 
7,600 
8.760 
10.000 
11,250 
11,600 
11,750 
12,000 
12,520 
12.600 
18,750 
18,000 
18.250 
18.500 
18,750 
14,000 
14,250 
14,600 
14,760 
16,000 
15,000 
16,000 
18.600 
17,000 
17,600 
18,000 
18,600 
19,000 
19.500 
20,000 
20.600 
21,000 
21.500 
22,000 
22,500 
28.000 
23,500 
24,000 
24,500 
26,000 
26,600 
26,000 
28,410 

P<mndt. 
1,000 
6^000 
10.000 
15.000 
20.000 
25.000 
80,000 
86;  000 
40,000 
46,000 
48.000 
47,000 
48.000 
49,000 
60,000 
61,000 
52^000 
53,000 
54.000 

67,000 
58.000 
60,000 

^Z 

64,000 
86,000 
68,000 
70,000 
72,000 
74.000 
78,000 
78,000 
80.000 
82;  000 
84,000 
88,000 
88,000 
90.000 
93,000 
94,000 
98,000 
98,000 
100,000 
102,000 
104.000 
106^840 

Inch. 
0. 

.000150 
.000317 
.000488 
.000650 
.000817 
.000983 
.001150 
.001317 
.001500 
.081550 
.001800 
.001817 
.001850 
.001883 
.001717 
.001750 
.001888 
.002083 
.002300 
.002700 
.003150 
.003867 
.004000 
.004717 
.006083 
.007487 
.000000 
.010417 
.011687 
.013260 
.014888 
.016600 
.018167 
.019917 
.021833 
.024000 
.026250 
.028667 
.081260 
.084000 
.037800 
.0400 
.0487 
.0533 
.0600 
.0700 
.0900 

2IM&. 

0. 

.000150 
.000187 
.000186 
.000187 
.000167 
.000166 
.000187 
.000187 
.000183 
.000050 
.000050 
.000017 
.000033 
.000038 
.000034 
.000038 
.000083 
.000250 
.000217 
.000400 
.000450 
.000517 
.000313 
.000717 
.001368 
.001384 
.001533 
.001417 
.001250 
.001583 
.001583 
.001687 
.001667 
.001750 
.001916 
.002187 
.002250 
.002417 
.002588 
.002760 
.003600 
.0025 
.0087 
.0086 
.0067 
.0100 
.0200 

0. 

t 

0. 
0. 
8l 
0. 

t 

0. 

iDittallMd. 
ElMilAllntt. 

TentneiferagtlL 



— .— 

....••••.••• 

* 

.>•••••*•«>. 

Tensile  itrength  per  eqaareinoli  of  orieinil  Motion .^...poiindi..    105,840 

ElMtlc  limit  per  Mn«re  Inob  of  original  aeotion do..     62,000 

Elongation  per  inon  after  rapture Inch...      0.1250 

Elongation  per  inoh  nnder  strain  at  elastic  limit ...do..^   .001750 

Bednotion  in  diameter  at  point  of  raptore do..         .104 

Bedactlon  in  area  after  mpture,  per  oeutam  of  original  section 83.5 

Position  of  mptore « 1".20  from  the  neck 

Character  of  broken  sarfiMO .^...^ granular  at  oironmfennoe,  sillcy  oenfcer 

Elongation  of  inchawstiona ".24*,  M8,  *.10,  ".07,  ".•7,".09 


TESTS  OF  IRON,   STEEl^   AND  OTHER  liATERIALS. 

No.  3702. 

Marks,  J?#2 

Diameter,  '^664 

Seetional  area,  .25  square  inch. 


▲piiUaakiids. 

TBI 

SnooMtlTe 
donfttloii 

Pennaaent 
Mi. 

dommmIto 
■et. 

TtoteL 

PerMDue 
IseL 

pertD«h. 

PtoMdf. 

250 

1,250 

2,500 

3,780 

6^000 

0,250 

7.600 

8,750 

10,000 

11^260 

11,506 

11.780 

UOOO 

1^200 

12,506 

U750 

18,006 

18,250 

13^500 

18,750 

14,000 

14,280 

14,500 

14.750 

15^000 

16^500 

1^000 

1^006 
17,560 
181008 
18;  500 

18.800 

28.006 

IZ 

PoMMlff. 

1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80,000 
86^000 
40,000 
45,000 
40,000 
47.000 
48;  000 
48,000 
50.000 
61,000 
69,000 
58,000 
64.000 
66^000 
66,000 
57,000 
56,000 
50,000 
00,000 
82,000 
64.000 
66,000 

iSooo 

70,000 
72.000 
74,000 
76.600 
78;  000 
80,000 
82,000 
84,000 
86,000 
88,000 
80,000 
82,000 
94,000 

06;  000 
oSooo 

100;  000 

108;  ooo 

108,690 

Jtuk. 
0. 

.000183 

InOL 
0. 

.000138 
.000184 
.000106 
.000107 
.000107 
.000166 
.000167 
.000167 
.000150 
.000066 
.000016 
.000060 
.000060 

.'000483 

.'ooote 

.000907 
.000688 

000867 
:00068S 
.000506 
.000667 
.001466 
.001417 
.001417 
.001416 
.001506 
.001500 
.001884 
.001886 
.001864 
.001816 
.002260 
.002280 
.008834 
.002416 

008084 
!003338 
.0040 
.0042 
.0083 
.0088 
.0184 
.0206 

Inch, 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 

IndL 
0. 

InttiAlkMid. 

.000817 
.000483 

! 000617 
.060088 
.001160 
.001817 
.001407 
.001617 
.001588 
.001688 
.001683 
.001688 
001760 

002467 
002800 
008167 

004107 
004750 
006260 
006117 
607583 
000000 
010417 
0U88S 
013838 
014888 
016067 
018688 
020417 
082888 
024568 

020067 

682068 

035167 

038600 

042500 

0467 

0660 

0683 

0767 

1088 



XlMUoUlBlt 

'■*■■  *  * 

■*■■ 

Otmeral 


TtMileslzeDfftbperaqiiareiiiol&ofarlgbial  aeetkm poondi..    108. ( 

BlHtfelfBitperM|ii«rei]iohoforigi]iiIteotlo&..«. do...     51,( 

BnagaHon p<r inen  ftftermptaTe Indh..     0.1S 

Baacation per Ineh under •traiii at elMtio limit do...    .OOl'i 

litaetlmi in diameier  at  pcrint of  mptore do...         .1 

IMaatifioinaraaafterraptiire,  per  eentam  of  original  section 3C 

PMttloBofniptore l".75fromne 

rof  noken  inrflMe granolar  at oironmfeienoe,  ailkyoenl 

nofinehMotloM ".12, ''.SO*  ".laT^.lO, 'W,  ". 


12-INCH  STEEL  B.  L  RIFLE,  NO.  L 


SPECIMENS  PROM  HOOPS  A*  AND  As, 


68 


TESTS   OF  IRON,  STKEL,  ANDOTHEB   MATERIALS. 
HOOPA4. 
Ko.  8777. 


61 


Marks  Mp^ 

Diameter  '^£M 

Sectional  area,  .26  sqoaie  inch. 

Gtonged  length,  4.^' 


SnoOM>lT<9 

Mt 

SaooeMlTe 

pemuHMnt 

■et. 

.-. 

Total. 

Vetwnun 
iaob. 

?!?SS" 

elongstion 
per  inoh. 

Fitm^dg. 
250 

1,290 
2^500 
5^000 
7.500 
10,000 
11,250 
12,600 
12;  750 
13.000 
13»250 
13,500 
13.750 
14,000 
14,250 
14,750 
15,250 
15,750 
Iff,  250 
16,750 
25,810 

iVUMlff. 

1,000 

^ooo 
10,000 
20^000 

80^000 
40;  000 
49,000 
9(^000 
91,000 
68,000 
53,000 
94,000 
56,000 
60,000 
97.000 
80;  000 
61,000 
63,000 

67,000 
101.800 

JimA. 
0. 

.000126 
.000276 
.000676 
.000060 
.001276 
.001429 
.001000 
.001079 
.001700 
.001750 
.001829 
.001860 
.002150 

002429 
.*  002679 
.009429 
.007250 
.000100 
.010750 

Inek. 
0. 

.000125 
.000150 

dOO'lOO 
.000879 
.000025 
.000150 
.000179 

•2152 

.000090 
•000079 
.000115 
.000200 
.000279 
.000260 
.002750 
.001825 
.001850 
.001650 

0. 
0. 

0. 

iBltbaioad. 

• 

.000025 
•  000026 

•  000086 
0. 

........ 

Omeral  ntmmary. 

Tenflflettraiigthperaqiiarelnohoforiffiiuilaeotioii poimds..    101,300 

£lMUelliiiiiperaqii«reinohoforlgiiiAlBeotioi& do...      64,000 

Rhwigition  per  incii  after  rnpture inch..     0.1700 

Slongatiott per ineh under etrslii ftt elastio limit do...    .001825 

Sadnciloii  in  diMneter  at  point  of  rapture • do...         .134 

Sediiotion  in  ere*  after  mptore.  per  oeotom  of  original  section 4L0 

PositioD  of  rapture l".50fromneok 

ChacMter  of  broken  soiihee eUky,  elightly  crannlar 

EkmgitlonofiaoboeotioiM ".00,  ".12, ''.%*,  ".15 


62  te8ts  of  ibony  steel,  and  oxheb  matesials. 

Hoof  a«. 
No.  8T66. 

Diameter,  '^664. 

Bectional  area.  .25  sqaare  inch. 

Ganged  length,  4t". 


XhmMtioB 
perWh. 

p«rlnoh. 

PeEmaiMiit 

Mt. 

permtaent 

^ 

TotaL 

PerMUAre 

Pound*. 
360 

10.000 
11,260 
13.600 
12,760 
13,000 
18.250 
18,600 
18,760 
14,000 
14,250 
14,500 
14,760 
15,250 
16.760 
10,250 
10,750 
17,280 
25k  880 

Pwmdt. 
1,000 
6^000 
10,000 
20,000 
80,000 
40,000 
45.000 
60,000 
61.000 
62,000 
60,000 
64,000 
66,000 
60,000 
67,000 
68,000 
60,000 
01,000 
03,000 
86,000 
87.000 
80,000 
108,620 

Inch. 
0. 
000050 
.'000225 
.000560 
.000876 
.001276 
.001400 
.001000 
.001075 
.001700 
.001726 
.001760 
.001775 
.001800 
.001875 
.002000 
.002776 
.004076 
.000475 
.008025 
.000650 
.011276 

Jnth. 
0. 

.000060 
.000175 
.000325 
.000825 

1 000126 
.000200 
.000075 
.000026 
.000026 
.000025 
.000025 
.000026 
.000076 
.000126 
.000776 
.002200 
.001500 
.001650 
.001026 
.001826 

0. 
0. 

Inch, 

0. 

Initial  load. 
Tensile  8tr«ngth. 

'*■■** 

0. 
0. 

General 

Tanaile  strength  per  aqoeie inch  of  oriirinAlaeolilon pounds..      108,9II> 

masticlimit  per  sanare  inch  of  original  section do. ..       50,000 

Elongation  per  inch  after  mptare • inch..       0.1725 

Blongatiott  per  inch  nnder  strain  at  elaatio  limit do...      .001800 

Bedaotion  in  diameter  at  point  of  mptnre do...  .144 

Bedaotion  in  are*  aftermptoie,  per  centum  of  original  seollon 44.0 

Position  of  mptors 2^.1  from  the  neck 

Charaoterof  Mokeainrfkoe  .....••.•..•.•••...•.•..••.....•.....•..•••..•........................ silkv 

Elongatfon  of  ladh  aeetiaiia ".00,  fM7,  f .83*, 'UO 


12-INCH  B.  L  RIFLED  MORTARS. 


SPECIMENS  FROM  CAST-IRON  BODY,  TRUNNION  HOOP,  HOOPS  A»,  A* 

A.,  As,  At,  and  Bi,  and  gas-check  CUP  FOR  MORTAR  NO.  1; 

SPINDLE  FOR  MORTAR  NO.  2;  HINGE-PIN  FOR  MORTAR 

NO.  3i  TRANSVERSE  ROLLER  FOR  MORTAR  NO.  3; 

FACE-PLATE    FOR    MORTAR    NO.    7;    AND 

BREECH  BLOCK  FOR  MORTAR  NO.  10. 


63 


H  Ex /..4/ 51  1 


12-INCH  B.  L  RIFLED  MORTAR,  NO.  1. 


CAST-IRON  BODY,  FIRST  CASTING. 


fl.Ex.14 6  6B 


A  &re^i>,  1   acinar*^ 


:3X*H      Oi-"      XlCOIsr,    tiTKKL,  AND   OTirKtt   U 

6F£CXisa:£its  from  muzzle  bh 


Ifo.  3753. 


Iticb. 


,000050 
-OWh^SO 
.000050 
,DuOOcjO 


.om>o5o 

.O0O0S& 
.OU0O&5 
.  0CN>D65 
.(KtOUflO 
.  OUOUAB 

.  wimvsTi 

.OWUTO 
,  tlOOilMW 

.  immm 
,  mmos 

.turnip 

.  IHW130 

.0O0tT5 
.000330 
.000315 


Insh. 


,  niiH>M]:i 
.0(ii.ni::L'i 

,  UIRI045 
,0O00«6 


,noui05 

.  000140 

.ooo»o 


.000460 


Xneh, 


.000010 
.000010 


,OfK)O0£ 
.000010 
.000010 
.000010 


*ooaiio 

.000140 


^i^ifo*i« 


^tofty  after  OTOiftr^inlnf* 


Ssss 

a  OOO 
ZtKKI 
4^000 

*2SS 


-JsT^ 

— Oflooai> 

-^000110 
—^000105    1 

— .oiTono 

—.000115 
— .OtJOUO 

—  ootn2J 

—.000115 

— .owrjo 

—.000126 

— ,  0O013O 

^.000135 

— .0OOM6    1 

-000045 

.000110 

.OOOIOS 

.000110 

.OOOIOS 

.ooouo 
.oooiss 

.000110 
.000126 

,otKim 

.0001^ 
.000145 
*OOOO»0 
,000360 

;";"™'" 

'!""-«! 

:SSt^, 



•  *»**i??U 

.OOOSiO 

.000340 

' 

'"mm" 

"."oooiii 

V ::!:: 

ooi 


fc^ 


m 


TESra   OF   lEON,    ST£EL,    AND   OTHER   MATERIALS. 


Diamett^r,  i".l'2a, 

BectiDiial  area,  1  square  inch. 

Gauged  length,  2(y'. 


No.  3754. 


Aiti)ll«d  tmdi. 

Eloneatioo 
permoh.  • 

Sncoessiye 
eloDKHtion 
perinob. 

Permaoent 
set 

Saooetsive 

permaneut 

set 

Beinarka. 

ToUL 

roHfidt, 

Ptoundf. 

Jneh. 

Inch. 

Inch. 

Inch. 

i.niM) 

i,OM 

0, 

0. 

0. 

0. 

Initial  load. 

2,  me 

2,000 
3,000 
4.000 
&,000 

.000050 
.000100 
.000145 
.000105 

.000060 
.000060 
.000046 
.000050 

0. 
0. 
0. 
0. 

n,  oi  jo 

^m> 

.000250 

.000055 

.000006 

".'oooooi'* 

7.<«*o 

1.900 

.000300 

.000050 

.000016 

.000010 

8,000 

f.OOO 

.000350 

.000080 

.000020 

.000005 

tl,  CK30 

U,  OOO 

.000405 

.000060 

.000020 

.0 

Ifr,  i«M) 

in.uoo 

.000460 

.000055 

.000026 

.000005 

11.  01  to 

n.*M)o 

.000520 

.000060 

.000030 

.000006 

I'J,  000 

12.000 

.000590 

.000070 

.000040 

.000010, 

t^    (KM) 

111,  000 

.000650 

.000060 

.000050 

.000010 

U.  0(10 

H,00O 

.000720 

.000070 

.000065 

.000015 

15,  ntM) 

U,0(Ki 

.000800 

.000080 

.000075 

.  OCOOIO 

tfi,  *»H> 

in.  Olio 

.000876 

.000075 

.000100 

.000025 

17^  (iOi) 

17,000 

.000060 

.000085 

.000120 

.000020 

lJi,tKK> 

18,0(10 

.001050 

.000090 

.000160 

.000030 

1ft.  «uo 

1ft,  Ofit^ 

.001160 

.000100 

.000190 

.000040 

S(*,*MTO 

20.040 

.001260 

.000100 

.000230 

.000040 

21.  OM 

31,000 

.001876 

.000125 

.000285 

.000055 

K,(«MJ 

22,000 

.001540 

.000166 

.000370 

.000085' 

53,on0 

'      23.000 

.001706 

.000166 

.000475 

.000105 

ai.otiu 

24,(]0O 

.001040 

.000285 

.000620 

.000145 

arp,  o«(i 

15,000 

.002200 

.  000260 

.000800 

.000180 

20,  HOO 

as,  000 

.002525 

.000325 

.001085 

.000235 

Tensile  streoffUi. 

I'W.flW 

nm 

Fractored  2'M  from  the  neok. 
tied. 
Specific  gravity,  7.2501. 
Hardness,  15.83. 


Appearance,  uniform  granular;  mot 


TESTS  OF  IBOK,    STEEL,    AND   OTHER  MATERIALS  69 


Tbnaoitt  Spbcihens. 
Marks,  12  M  0,  with  additional  marks  shown  in  table. 


No.  of 

test. 

ftTMk 

Kamben. 

Diameter. 

Appeannoe  of  ftaotura. 

ToteL 

Feraqoare 
inoh. 

Inchu. 

Sq.imok, 

PMlfUf*. 

i^Wfldt. 

2873 

MT3I 

i.m 

1.00 

80,910 

30.910 

2874 

MT40 

i.iao 

LOO 

81,100 

31,100 

»75 
2878 

MT5H 
UTeQ 

1.129 
1.129 

LOO 
LOO 

8L180 
81,88a 

81^180 
81,830 

>  Unifonn  graaalar ;  moUled. 

28n 

MT7Q 

1.139 

LOO 

81,760 

81,760 

3878 

MT8Q 

L129 
Speeifie 

LOO 

31,820 

81,820 

1   2873 

HX8I 
1ET40 

7.2472 

Haidneu. 
10.  U 
lfi.88 

2874 

70 


TESTS   OF   IRON,  STJIEL,  AND   OTHER  MATERIALS. 


Marks,  12^0 

Length,  12* 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

«^aaged  length,  10"^ 


No.  773. 


Applied  loads. 

Compres- 
sion per 
inch. 

Sncoessive 
compres- 
sion per 
iadh. 

Fennaoent 
set. 

SaoeeesiYB 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
5,000 
6,000 
7  000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15.000 
16,000 
17,000 
IK.  000 
19,000 
20.000 
21,000 
22,000 
23,000 
24.000 
25,000 
26, 000 
27, 000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40.000 
53,250 

Pounds. 
1,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
16,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,-000 
29,000 
30,000 
81,000 
32,000 
83,000 
34,000 
36,000 
86,000 
37,000 
38.000 
39,000 
40,000 
58,260 

Ineh, 
0. 

.00021 
.00026 
.00031 
.00036 
.00041 
.00047 
.00052 
.00068 
.00068 
.00068 
.00074 
.00081 
.00087 
.00093 
.00099 
.00104 
.00112 
.00117 
.00125 
.00132 
.00139 
.00148 
.00157 
.00105 
.00180 
.00191 
.00203 
.00219 

.Qom 

.00252 
.00274 
.00302 
.00382 
.00360 
.00395 
.00463 

Inch. 

0. 

.00021 
,00005 
.00005 
.00005 
.00005 
.00006 
.00005 
.00006 
.00005 
.00005 
.00006 
.00007 
.00006 
.00006 
.00006 
.00005 
.00008 
.00005 
.00008 
.00007 
.00007 
.00009 
.00009 
.00008 
.00015 
.OOOU 
.00012 
.00016 
.00019 
.00014 
.00022 
.00028 
.00030 

.oooe8 

.00035 
.00067 

Inch. 
0. 
.00001 

IfUh. 

0. 
.00001 

Initial  load. 
Ultimate  •traiif;tl&. 

.00003 

.00002 

.00006 

.00008 

""Imu" 

'■".'doooi" 

'"".■(Bo2i"" 

'■".ooow"' 

.00047 

.00026 

.00101 

.00054 

.00260 

.00150 

Failed  by  triple  flezme. 


TESTS  OF  lEON,   STEEL,   AND  OTHEB  MATEBIALS, 


71 


IJO.774. 


Marks,  ^^^ 

Length,  12'" 

Diameter,  rM29. 

Sectional  aiea,  1  sqaare  inoh. 

Ganged  length,  W. 


Applied  loads. 


TotaL 


'\P<nndt, 

1     1,«0 

2,000 

3,000 

I    4,000 

!    5,000 

1    6.000 

I    7.000 

.     8,000 

9.000 

10,000 

'   11,000 

liooo 

,    13,000 
'   14,000 

I5.ono 

16,U00 
17,000 
IB.  000 
19.000 

.  ao.ioo 

I  21.000 

2.0&O 

'  23.000 

I   24,000 

'  25,000 

<  26,010 

27,000 

!  2R,00O 

I  1!9,<)00 

30.000 

31,000 

32,000 

33,100 

34,000 

35.000 

38.0QO 

37,000 

38.0QO 

»,000 

40.000 

53,560 


PerBooore 
inoiL. 


PoicimU. 

1,000 

2,000 

3,000 

4.000 

6,000 

0,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

18,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

30,000 

37,000 

38,000 

39,000 

40,000 

58»seo 


Compres- 

8ionper 

inoh. 


0. 

.00005 
.00010 
.00015 
.00020 
.00026 
.00030 
.00036 
.00041 
.00046 
.00061 
.00057 
.00002 


.00074 
.00080 
.00086 
.00091 
.00098 
.00105 
.00111 
.00118 
.00125 
.00132 
.00180 
.00148 
.00157 
.00166 
.00176 
.00187 
.00201 
.00216 
.00231 
.00251 
.00278 
.00302 
.00327 


.00392 
.00448 


Snooeaaive 

oomprw- 

aionper 

inob. 


0. 

.00005 
.d6005 
.00006 
.00005 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00005 
.00006 


.00006 
.00006 
.00006 
.00007 
.00007 
.00006 
.00007 
.00007 
.00007 
.00007 
.00009 
.00009 
.00009 
.00010 
.00011 
.00014 
.00014 
.00016 
.00020 
.00027 
.00024 
.00025 
.00032 
.00083 
.00056 


FeiBument 
set. 


Ineh, 
0. 


.00003 


.00006 


.00011 


.00021 


.00045 


.00106 


Baooeaaire 
permanent 


0. 


.00003 


.00003 


.00006 


.00010 


.00024 


Bemarka. 


Initial  load. 


.00244 


.00061 


.00186 


Ultimate  strengtli. 


Failed  by  triple  flexoie. 


72  TESTS  OF  IBOH;  8TBEL,  AND  OTHER  MATERIALS. 

Tenacity  Spboimens  from  Bbeeoh  Bino. 
Marks,  12  M  Bi  T  B,  ,and  additional  marks  in  table. 


Ha  of 
test 

Knmben. 

Biametor. 

Seetdonal 
area. 

TeiiaUAatr«n«th. 

TotaL 

Persooare 

2776 
2776 

mi 

BL70 

BL8H*... 
BL«I 

IndiM. 
L120 
1.129 
L129 

S9.iiMA. 
LOO 
LOO 
LOO 

P(nmd«, 
20,600 
20.820 
26,800 

Poundt. 
20.600 
29.820 
26,800 

1  (Tnlfomi,  Biadtuiii;  ooarao 
^    granular. 

*9p9tAf^gHmty,  7.2976;  haidnaaa,  16.07. 


12-INCH  B.  L  RIFLED  MORTAR,  NO.  1. 


CAST-IRON  BODY,  SECOND  CASTING. 
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TBSTS  OF  IBON,   STEEL,   AND   OTHEB  MATEBIAL8. 


76 


8PBGI1IEV8  FROM  BBBECE  EIVO. 


Marks,  "«bV 
DiMDeter,  1".129. 
Sectional  area,  1  aqaare  inch. 
Ganged  length,  20". 


No.  3763. 


moniEatloii 

BucoeaalTe 
etonnliiOD 
perTnch. 

Pennuieiit 
set. 

SacOMsive 

pemuuieiit 

a6t 

Ramarkfl. 

Total. 

PeraquazB 

perhieh. 

PowMto. 
1,000 
2,000 
3^000 
4.000 
5.000 
fliOOO 

Ptnmda. 
1,000 
2,000 
3,000 
4,000 
5,000 

d^ooo 

7.000 
8,000 

9.000 
10,000 
11,000 
12,000 
18.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
29,000 
21,000 
22.000 
23,000 
94,000 
25^000 
27,880 

Ineh. 
0. 

;  000100 
.000156 

.000260 
.000325 
.000385 
.000445 
.000600 
.000670 
.000640 

.ooono 

.000790 
.000856 
.000945 
.001030 
.001180 
.001285 
.001346 
.001495 
.001640 
.001820 
.002010 
.002246 

Inch. 
0. 

*.000O6O 
.000056 
.OOOfiSO 
.000055 
.000066 

ioooooo 

.000060 
.000055 
.000670 
.000070 
.000070 
.000080 
.000066 
.000090 
.000085 
.000100 
.000106 
.000110 
.000150 
.000145 
.000180 
.000190 
.000285 

IfUih, 

0. 

IiidL 
0. 

Initial  load. 
TensUo  strength. 

.000006 

OOflOAfi 

7,000 

9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15.000 
10.000 
17,000 
18,000 
19,000 
20^000 
21.000 
22,000 
2^000 
24,000 

27,230 

.000040 

.000085 

.000050 

.000010 

.000086 

.000085 

.000120 

.000035 

.000175 

.000055 

.000246 

.000070 

.000886 

.000140 

.000606 

.000210 

Fraetnied  V  from  neck...- Appearance,  granalar;  mottled. 


Hf' 
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TESTS  OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


No.  3764. 


Marks,  "^^^»| 
Diameter,  V'A29. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  2(K^ 


AppUed  loads. 

Blonfcation 
per  inoh. 

SacoeMive 
elongation 
per  inch. 

Permanent 
set 

Sucoeeeive 
permanent 

Ineh. 
0. 

Remarks. 

Totol. 

Per  square 
inch. 

Poundi. 
1,000 
2,000 

Sooo 

4,000 

5.000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,320 

Poundt. 

1,000 

2.000 

3,000 

4,000 

5000 

^000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17.000 

18,000 

19.000 

20,000 

21,000 

22,000 

28,000 

24,000 

25.000 

27,320 

Ineh. 
0. 
.000055 

.000110 
.000160 
.000216 
.000266 
.000325 

!000450 
.000510 
.000575 
.000646 
.000710 
.000700 
.000860 
.000945 
.001040 
.001135 
.001240 
.001350 
.001490 
.001640 
.001830 
.002010 
.002275 

Inch, 
0. 

.000056 
.000055 
.000050 
.000055 
.000050 
.000060 
.000060 
.000065 
.000060 
.000065 
.000070 
.600066 
.000080 
.000070 
.000086 
.000005 
.000096 
.000105 
.OOOUO 
.000140 
.000150 
.000190 
.000180 
.000265 

Ineh. 
0. 

Initial  load. 
TenaUe  8treB«th. 

.000006 

.000005 

.000040 

.000085 

.000050 

.000010 

.000080 

.000030 

.000110 

.000030 

.000166 

.000055 

.000250 

.000085 

.000390 

.000140 

.000500 

.000200 

Fractared  6^'  from  neck* .  Appearance,  ganolar ;  mottled. 


TE8T8  OF  IBOHy  STEEL,  AND  OTGfbB  MATERIALS. 

Tenacity  Specimens. 
Marks,  12  M  B]  T  Bt  and  additional  marks  in  table. 
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No.  of 
test. 

Vvmben. 

Diameter. 

are*. 

Tensile  eteengtb. 

Appeaianoe  of  ftaotore. 

Total 

Per  square 
inoh. 

3044 
3045 
304« 
8047 
8048 
8049 

BT3I 

BT40 

BT6M*... 
BL6H.... 

BL70 

BL8M.... 

InOist, 
L180 
L120 
LI29 
L128 
L128 
LI88 

LOO 
LOO 
LOO 
LOO 
LOO 
LOO 

Pwndt, 
81,060 
88,810 
33,080 
88,010 
82,840 
31,680 

Pmindt. 
31,060 
32, 810 
83,080 
82,010 
82,840 
81.680 

Granolar:  mottled. 
Do. 
Do. 
Do. 
Do. 
Do. 

•Spedflo  sraTity.  7.8418;  hMdness,  16.28. 


78         TESTS  OP  iron/  steel,  and  other  materials. 

No.  775. 

Marks,  ^^M^Y"^ 
Length,  12". 

Diameter,  l'M29. 

Sectional  area,  1  sqaare  inch. 

Ganged  length,  10'^ 


AppUed  loadii. 

Compres- 
flionper 

SaoceMiye 

comprea- 

gionper 

inoL 

Permftnent 

86t. 

SaocesaiTe 

permanent 

aet. 

Bemarka. 

Total 

Per  Muare 

Pmmdt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8.000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18.000 

19,000 

20.000 

21,000 

22,000 

23.000 

24,000 

25.000 

26,000 

27,000 

28,000 

29,000 

30,000 

81,000 

82,000 

33,000 

34,000 

35,000 

36,000 

37,000 

38,000 

38,000 
39.000 
40, 000 
41,000 
42,000 
54.980 

Poufkfo. 

1,000 

2,000 

3,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13.000 

14.000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25.000 

26,000 

27,000 

28.000 

29.000 

30,000 

31.000 

32,000 

33.000 

34,000 

'    35,000 

36,000 

37.000 

38,000 

88,000 
39,000 
40,000 
,  41,000 
42,000 
54.980 

Inch, 
0. 

.00006 
.00011 
.00016 
.00022 
.00027 
.00034 
.00040 
.00046 
.00050 
.00056 
.00062 
.00067 
.00073 
.00080 
.00086 
.00092 
.00097 
.00105 
.00111 
.00118 
.00126 
.  00131 
.00140 
.00148 
.00158 
.00167 
.00176 
.00186 
.00200 
.00213 
.00227 
.00242 
.00261 
.00283 
.00312 
.00336 
.00362 

.00414 
.00421 
.00442 
.00480 
.00532 

Inch. 
0. 

.00006 
.00005 
.00006 
.00006 
.00005 
.00007 
.00006 
.00006 
.00004 
.00006 
.00006 
.00005 
.00006 
.00007 
.00006 
.00006 
.00005 
.00008 
.00006 
.00007 
.00008 
.00005 
.00009 
.00008 
.00010 
.00009 
.00009 
.00010 
.00014 
.00013 
.00014 
.00015 
.00019 
.00022 
.00029 
.00024 
.00026 

.00052 
,00007 
.00021 
.00038 
.00052 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

Boated  one  hour  under 

htad. 
After  reatinf^ 

Ultimate  atrenfcth. 



.00001 

.00001 

.00006 

.00005 

.00009 

.00003 

.00013 

.00004 

.00025 

.£2:.  00012 

.00048 

.00023 

.00101 

.00053 

.00230 

.00129 

.00304 

.00074 

Failed  by  triple  flexure. 


TESTS   OF   IKON,    STEKL,    AND   OTHBE   MATBBIALS. 
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Length,  10".60. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  5". 


No.  776. 


Compro*- 

"Sir 

oomprec- 

•ionper 

inobT 

■et 

SaeoMsWe 
pennanent 

SMuarki.^ 

TotaL 

PersqiiBre 

PottSldt. 

1,000 
2.000 
3.000 
4,000 
6,000 
8,000 
7,000 
8.000 
9,000 
10.000 
11,000 
12,000 
13.000 
14,000 
15.000 
16.000 
17.000 
18^000 
19.000 

3i000 
25.000 
28.000 
27,000 
28,000 
20,000 
30.000 
31,000 
32,000 
33,000 
34.000 
35.000 

^.tn 

38^000 
38,800 
40.000 
OB.  240 

Poundt. 
1,000 
2,0C0 
3,000 
4000 
5,000 
6.000 
7,000 

8;  000 

9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15.000 
16,000 
17.000 
18.000 
19,000 
20.000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29.000 
80,000 
31.000 
32.000 
33.000 
34,000 
35,000 
86,000 
37,000 
88,000 
89^000 
40,000 
60,240 

Inch. 

0. 

.00006 
.00010 
.00016 
.00020 
.00024 
.00030 
.00036 
00040 
;00046 
.00060 
.00052 
.00058 
.00006 
.00070 
.00074 
.00080 
.00086 
.00094 
.00008 
.00104 
.00112 
.00120 
.00126 
.00186 
.00144 
.00152 
.00162 
.00172 
.00184 
.00196 
.00210 
.00228 
.00248 
.00266 
.00296 
.00320 
.00846 

:o^ 

Jneh. 

.00006 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00002 
.00006 
.00006 
.00004 
.00(i04 
.00006 
00006 
!00008. 
.00004 
.00006 
.00008 
.00008 
.00006 
.00010 
.00008 
.00008 

.oouio 

.00010 
.00012 
.00012 
.00014 
.00018 
.00020 
.00018 
.00030 
.00034 
.00026 
.00036 
.00038 

Inch. 
0. 

htch, 
0. 

Initial  load, 
intimate  strength. 

y 

0. 

.00002 

.00002 

.00004 

.00002 

"""ooooi" 

""."ooooi" 

.00016 

.00010 

•00036 

•00020 

.00068 

.00052 

...... 

.00214 

.00126 

FaUed  by  triple  flexure. 


80 


TESTS   OF   IKON,    STEEL,   AND   OTHER  MATEBIALa 


SFBCIMEHS  TBOM  IIUZZLB  BDTa. 


Marks.  ""itV"" 
Diameter,  ]".129. 

Sectional  area,  1  square  inch. 
(Ranged  length,  20". 


TSo.  376L 


Applied  loads. 

Elongation 
perlnch. 

Permanent 
•et. 

SnooeMive 

permanent 

•et. 

Bemarka. 

TotaL 

Per  aqnare 
indi. 

Paundi. 
1,000 
2,000 
3,000 
4,000 
6.000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12.000 
13,000 
14,000 
16,000 
16,000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,400 
23,000 
24,000 
26,000 
29.060 

P9wnd9. 
1.000 
2,000 

Sooo 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

28,000 

24,000 

26,000 

29,060 

IneK 
0. 

.000060 
.000110 
.0,0100 
.000210 
.000260 
.000815 
.000380 
.000435 
.000500 
.000560 
.000630 
.000690 
.000760 
.000840 
.000930 
.001005 
.001105 
.001205 
.001335 
.001455 
.001620 
.  001810 
.002040 
.002270 

Inch. 
.0 

.000060 
.000050 
.000050 
.000050 
.000050 
.000055 
.000065 
.000055 
.000065 
.000060 
.  000070 
.000060 
.000070 
.000080 
.000090 
.000675 
.000100 
.000100 
.000130 
.000120 
.000165 
.000190 
.000230 
.000230 

IfUk. 

0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.000016 

.000016 

.906046 

.000030 

.000066 

.000020 

.000095 

.000030 

.000135 

.000040 

.000190 

.000055 

.000286 

.000096 

.000430 

.000146 

.000675 

.000245 

Fractured  1|^^  from  neck.    Appearance,  granular ;  mottled. 


TESTS  OF   IBON,  STEEL,  AND   OTH££  MATERIALS. 

Ko.  3762. 

Marks,  ^VtJ^ 
Diameter,  rM29. 
SectioDal  area,  1  sqaare  inoti. 
Gauged  length,  20''. 
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Applied  loads. 


TotaL 


Per  aqiuue 


EloBffatto] 
peruoh. 


Suoceasive 
eloncatJoo 
perlnolu 


Permanent 


SnooeaslTe 

permanent 

•et. 


Semarko. 


Povndt. 
1,000 
2,000 
3.000 
4,000 
5,000 

e.000 

7.00O 
8.000 
9,000 
10.000 
11,000 
12.000 
13.000 
14,000 
15.000 
16,000 
17,000 
18,000 
19.000 
»,000 
21.UO0 
22,000 
23.000 
21000 
25.000 
28,860 


1,M0 

S,000 

8»000 

4,000 

5,000 

0,009 

7,000 

8,000 

9^000 

10,000 

11.000 

12.000 

ia.ooo 

14.000 
15,000 
lO^OOO 
17.000 
18,000 
10,000 
9O.O«0 
21,000 
22,000 
23,000 
24,000 
25.000 
28^900 


Inch. 


Indk. 


Initial  load. 


.000100 
.000150 
.000200 


.000315 
.009870 
.000426 
.000485 
.000560 
.000610 
.000685 
.000760 


.000050 
.000050 
.000050 
.000050 
.000065 
.000055 
.000055 
.000060 


.000005 


.000060 
.000075 
.000075 


.000035 

.'OOMOO' 


.000030 


.000910 


.001085 
.001190 
.001320 
.001450 
.001600 
.001800 


.002300 


.000080 
.000085 
.000090 
.000105 
.000130 
.000180 
.000150 
.000200 
.000285 
.000265 


.000080 
.'066120' 


.000025 
.'006026' 


.000170 
.066265' 


.000040 
.066656' 


.000410 
.'666676* 


.000145 
.'666266' 


Tensile  strength. 


Fractured  1}'^  from  neok.    Appearance,  granular ;  mottled. 
H.Bx.14 ^6 


82  TESTS  OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

TBNAOITT    SPECUklENS. 

Marks,  3L2  M  Bi  T  Bi  and  additional  marks  in  table. 


No.  of 

test 

Nnmben. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Appearance  of  fracture. 

Total, 

Pound». 
29,920 
29.880 
31.070 
30,020 
SO.  460 
30,450 

Per  square 
inch. 

Poundi. 
29,920 
29,880 
81, 070 
30,020 
30,460 
30.450 

3041 
3042 
3C4d 
3050 
3051 
3052 

MT3I 

MT40 

M  T  6  M* 

HT6I 

MT70 

MT8H 

L129 
L129 
4.129 
L129 
L129 
1.129 

Bq.ineh. 
LOO 
LOO 
1.00 
LOO 
LOO 
LOO 

Granular;  mottled. 
Do. 
Do. 
Do. 
Do. 
Do. 

*  Spedilo  grarity,  7.2380 ;  haidness,  16.68. 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 
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Marks,  ^^Vl?"^^ 

LengUi,  12". 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Ganged  length,  10^'. 


No.  777. 


Compres- 

fdon  per 

inch. 

Saooessive 
compres- 
sion per 
Inoo. 

Permanent 
set. 

Successive 

TMaL 

Per  square 
inch. 

set 

Fwmda. 
1,000 
2,000 
3.000 
4,000 
5,000 
8.000 
7,000 

9.000 
10,0')0 
U.000 
12,000 
18.000 
14.000 
15.000 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
28,000 
27,000 
28,000 
29.000 
30.000 
31,000 
32,000 
33.000 
34,000 
35^000 
36,000 
37,000 
38^000 
89,000 
40,000 
58.200 

PtnindM^ 

1.000 

2.000 

3,000 

4.000 

6.000 

6,000 

7,000 

8.000 

9.000 

10.000 

11,000 

12,000 

18.000 

14,000 

15,000 

16.000 

17.000 

18,000 

19,000 

20,000 

21,000 

22.000 

28.000 

24^000 

25.000 

20,000 

27,000 

28.000 

20.000 

80,000 

81.000 

32.000 

33,000 

34.000 

88,000 

36,000 

87,000 

38.000 

30;00O 

40,000 

53,900 

Inch, 

0. 

.00003 
.00008 
.00013 
.00018 
.00022 
.00028 
.00033 
.00038 
.00048 
.00048 
.00053 
.00059 
.00064 
.00070 
.00075 
.00082 
.00088 

.  .00094 
.00101 
•00106 
.00118 
.00120 
.00128 
.00134 
.00143 
.00153 
.00163 
.00171 
.00183 
.00201 
.00215 
.00232 
.00251 
.00274 
.00298 
.00323 
.00869 
.00390 
.00441 

Inch, 

0. 
.00003 
.00005 
.00006 
.00005 
.00004 
.00006 
.00005 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00005 
.00007 
.00006 
.00006 

.(mm 

.00005 
.00007 
.00007 
.00008 
.00006 
,00009 
.00010 
.00010 
.00008 
.00012 
.00018 
.00014 
.00017 
.00019 
.00023 
.00024 
.00025 
.00046 
.00021 
.00051 

Inch. 
0. 

Inch. 

Tnitial  load. 

0. 



Ultimate  streiij^. 



.00002 

.00002 

.00003 

.00001 

.00009 

.00006 

.00019 

.00010 

.00041 

.00022 

.00101 

.00060 

.00230 

.00138 

Failed  by  triple  fleznre. 


84  TESTS   OP   lEON,    STEEL,    AND   OTHER   MATEBIALS. 

No.  778. 

Marks,  «V+J^ 
Length,  12''. 
Diameter,  V'.129. 
Sectional  area,  1  sqnare  inch. 
Gauged  length,  W. 


Applied  loads. 

Oompree- 

•ion  per 

Inoh. 

Sncoessire 

Gomprea- 

aion  per 

inon. 

Permanent 
aet 

Sncceaalre 

permanent 

aet. 

Bonarka. 

TotaL 

Per  Moan 

Potmds. 
1,000 
2,000 
8,600 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20.000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34.000 
35,000 
86,000 
87,000 
88,000 
89,000 
40,000 
54,050 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6.000 

6;  000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32.000 

33.000 

34,000 

35,000 

36,000 

87.000 

38,000 

89.000 

40.000 

54,050 

Inch, 
0. 

.00008 
.00010 
.00014 
.00020 
.00024 
.00030 
.00035 
.00040 
.00046 
.00051 
.00057 
.00062 
.00068 
.00073 
.00080 
.00087 
.00092 
.00009 
.00105 
.00112 
.00120 
.00123 
.00134 
.00141 
.00152 
.00161 
.00171 
.00182 
.00104 
.00211 
.00225 
. 00240 
.002t>2 
.00287 
. 00320 
.  00350 
.003i5 
.00425 
.00486 

0. 

.00003 
.00007 
.00004 
.00006 
.00004 
.00006 
.00005 
.00005 
.00006 
.00005 
.00006 
.00005 
.00006 
.00005 
.00007 
.00007 
.00005 
.00007 
.00006 
.00007 
.00008 
.00008 
.00006 
.00007 
.00011 
.00009 
.00010 
.00011 
.00012 
.00017 
.00014 
.00015 
.00022 
.00025 
.00033 
.00030 
.00035 
.00040 
.00061 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  airength. 

0. 

.00002 

.00002 

.00007 

.00005 

.00011 

.00004 

.00021 

.00010 

.00047 

.00026 

.00110 

.00063 

.00278 

.00168 

Failed  by  triple  flexure. 


tests  of  ibon,  steel^  and  other  materials. 
Tbtjknion  Hoop. 
No.  3747. 
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Marks,  ^^V= 


Diameter,  '^.564. 

Sectional  area,  3&  sqnare  inch. 


perlndi. 

SaooMslTe 
elonjcfttion 
perlncb. 

Pormaiieiit 

Mt. 

SacoMsire 

pemument 

sec 

Bemarks. 

TotaL 

^"^X" 

Ptnmdt, 
260 
1,250 
2.600 
8.750 
6.000 
6,250 
7.600 
8,760 
10,000 
11,250 
12,500 
18,758 
14,000 
14,288 
14,600 
14,750 
16,000 
16^250 
16,600 
16,760 
18.008 
18,500 
17.000 
17.600 
18.000 
18,500 
18,000 
18.600 
20,000 
28,500 
21.000 
21.500 
22,000 
22,600 
23,000 
28,600 
24.000 
24,500 

Sooo 

25^500 
28,000 
26^810 

PwmdM. 
1.000 

^ooo 

18,080 
16.000 
20,000 
25,000 
80,800 
85,000 
40,088 
46,000 
60,000 
66,800 
66^000 
67,000 
68,000 
58.000 
80,800 
81,000 
82,000 
88,000 
84,000 
86,000 
88,000 
70,000 
72,000 
74,000 
78,000 
78,008 
80,000 
88.000 
84.000 
88,00 
88^000 
90.000 
02,000 
04.000 
08,000 
88.000 
108,000 
102.000 
104.000 
108^240 

Indi. 
0. 

.000126 

iooosoo 

.000725 

.'001126 
.001800 
.001500 
.001700 
.001900 
.002125 
..002200 
.002250 
.002860 
.002400 
.002500 
.002760 
.003050 
.003426 
.004500 
.008550 
.808500 
.010000 
.011750 
.013450 
.016826 
.017000 
.019000 
.021176 
.023500 
.025626 
.028258 
.030875 
.034500 
.038126 
.042000 
.047000 
.058750 
.0600 
.0760 

Inch. 
0. 

.000126 
.000176 
.000200 
.000225 
.000225 
.000175 
.000176 
.000200 
.000200 
.000200 
.000225 
.000076 
.000050 
.000100 
.000060 
.000100 
.000260 
.000300 
.000875 
,001075 
.002050 
.001990 
.001500 
.001700 
.001750 
.  002176 
.001376 
.002000 
.002176 
.002325 
.002126 
.002825 
,002825 
»  .003025 
.008625 
.003875 
.005000 
.006750 
.000250 
.0160 

Inch. 
0. 

0. 
0. 

0. 

.000025 
.000025 
.000025 
.000050 
.000075 

Inch. 
0. 

InlUil  load. 
Blaatio  limit. 

Tensile  strenn^b. 

■"."600625"* 

0. 

0. 
.000025 
.U0UU25 

.  »    , 

^ 

Qtneral  ntmmary. 

TcBtflentrngtli  per  0(|iuffelDoh  of  oriffinal  section pounds..    105,240 

BtaMtte  limit  per  square  ineb  of  original  seotion do  ..      SO.UOO 

BoDgation  per  inon  after  mptare incli..      0.1100 

KloDKation  per  ineh  under  strain  at  elasttclimlt do...    .002400 

Btdnction  in  dlametor  at ]>oint  of  mptnre do...         .044 

Badnetion  in  area  after  mptora,  per  oentnm of  ori^nal  section 15.0 

l^oaitiMi  of  mptnre •. 1".20  from  the  ueck 

Cbsneter  of  broken  snrlbee granular,  radiating  f^m  a  dull  spot  at  the  circuraft^rence 

SloagaSioDof  inahaoetkna.^ — ".09.  ".11.  ".16*.  ".09 


86  TESTS   OP   IRON,    STEEL,    AND   OTHER  MATERULS. 

No,  3748. 

Marks,  wMi^TH 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loadB. 


Total. 


Per  sanare 
Inon. 


Elongation 
per  inch. 


Saooessiye 
elongation 
per  inch. 


Permanent 
set. 


Bnccessive 
permanent 


Kemarka. 


Poundt. 
250 
1.250 
2,500 
3.750 
5.000 
8,250 
7.500 
8,750 
10,000 
11.250 
12,500 
12,750 
13,000 
13,'JSO 
i:^500 
13,750 
14. 0!)0 
14,250 
14.500 
14, 750 
15,000 
15,260 
15.  500 
16,000 
16,500 
17,00C 
17,500 
18.000 
18,600 
19,000 
19,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,U00 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
20.500 
27,000 
27,500 
27,510 


Fowiidt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35.000 
40,000 
45.000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
60.000 
61,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
06,000 
98,000 
100.000 
102,000 

.  104,000 
106.  000 
108,000 
110,000 
110,040 


Inch, 
0. 

.000175 
.000:)60 
.000525 
. 000700 
.000900 
.001125 
.  001275 
.001425 
.001550 
.001725 
.001750 
.  001775 
.001825 
.001875 
. 001900 
.001950 
.002025 
,002150 
.  0022^5 
.002450 
.  003000 
.  0J3;;00 
.005000 
.006750 
.  008000 
.009700 
.010950 
.012475 
.013925 
.  015575 
.017176 
.018676 
. 020760 
.022025 
.025125 
.027125 
.029500 
.032250 
.035250 
.038876 
.043000 
.047760 
.053250 
.0650 
.0760 
.1000 
.UOO 


Inch. 
0. 
.000175 
.000175 
.000175 
.  000176 
.000200 
.000225 
.000150 
.000160 
. 000125 
.000175 
.000025 
.000025 
.000050 
.000050 
.  000026 
.000060 
. 000075 
.000125 
.000075 
.00U225 
.000550 
.000500 
.001500 
.001750 
.  0012.'>0 
.001700 
.001250 
.001525 
.001450 
.001650 
.001600 
.001500 
.  002075 
.002175 
.002200 
.002000 
.002375 
.002750 
.0030UO 
.003626 
.004126 
.004760 
.  005500 
.011750 
.0100 
.0250 
.0100 


Ineh. 
0. 
0. 


0. 
0. 
0. 
0. 
0. 
.000025 


Inch, 


IhttSalload. 


.000025 


Elaatic  limit 


Tensile  strength. 


QefMral  twnmary. 

Tensile  strength  per  square  inoh  of  original  seotion pounds..    UO.MO 

ElaHticlimit  per  sanare  inch  of  original  seotion do  ..      57,iWfl 

Elongfttion  p«r  incii  after  rapture inch..      0.1325 

Elongation  per  incli  under  strain  at  elastic  limit do...    .003025 

Keduction  indiaraeter  at  point  of  rupture ,. do...         .074 

Reduction  in  area  after  rapture,  per  centum  of  original  section 24.6 

Position  of  rupture 1".  10  flrom  the  neck 

Character  of  broken  surface • granular,  radiating  fh>m  a  dull  spot  at  the  circumferance 

Elongation  of  inch  sections  ..............—... ^..... ^..".19*,  ".10,  'MO,  ".88 


TS8TS   or  IBON,   STEBL,   AND  OTHEB  HATEBIALS. 
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Marks,  ""ifb'^s 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


BlODfatioD 
per  inch. 

SnoceMlTO 
«ron^alton 
per  inch. 

Permanent 
set. 

Sacceaaiye 

permanent 

Bet. 

Bemarko. 

TotaL 

Per  sqaare 

Pounds. 
250 
1,250 
2.500 
3.750 
5.000 
6,250 
7.500 
8.750 
10,000 
11,250 
12,500 
18,750 
14.000 
14,250 
14,500 
14,760 
15.000 
15.250 
15.500 
15.750 
16.000 
16.500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21.000 
21,500 
22,000 
23,500 
23.000 
23.500 
21000 
21500 
25,000 
25,500 
26,000 
26,500 
27.000 

Poundt. 
1.000 
5,000 
10,000. 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
46,000 
50,000 
55,000 
56,000 
57,000 
58,000 
59.000 
60.000 
61.000 
62.000 
63.000 
64.000 
66.000 
68,000 
70,000 
72.000 
74.000 
76.000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
90.000 
92.000 
91000 
96,000 
98,000 
100, 000 
102.000 
1M,000 
106.000 
108,000 

InOi. 
0. 
.000200 
.000425 
.000650 
.000800 
.000950 
.001100 
.001275 
.001500 
.0U1675 
.001825 
.002000 
.002050 
.002125 
.002175 
.002200 
.002278 
.002350 
.002525 
.002775 
.003450 
.005125 
.000876 
.008500 
.010250 
.  011700 
.013300 
.015025 
.016875 
.018675 
.020876 
.022000 
.024626 
.027000 
.029660 
.032400 
.036650 
.030250 
.043550 
.049375 
.0575 
.0675 

Inch. 
0. 

.000200 
.000225 
.000225 
.000150 
.000150 
.000150 
.000175 
.000226 
.000175 
.000150 
.000175 
.000050 
.000075 
.000050 
.000025 
.000076 
.000076 
.000176 
.000250 
.000675 
.001676 
.001760 
.001625 
.001750 
.001450 
.001600 
.001725 
.001850 
.001800 
.002200 

.001726 
.002375 
.002650 
.002750 
.003250 
.003600 
.004300 
.005825 
.008125 
.0100 

Inch. 

S: 
S: 

0. 

.000025 
.000025 
.000025 
.000025 

iMh. 

0. 

Initial  load. 
Elastic  limit. 

""."oooois"" 

0. 
0. 

a 





ChMral  summary. 

Tensile  strength  per  square  inch  of  oriiSinalseetion pounds..    108,000 

ElsjiticUmitperBanareinch  of  original  section do  ..      61.000 

Sloof^tioD  perinea  ikfter  rupture inrh..      0.0825 

iliKi^ation  per  inch  under  strain  at  elastic  limit do..      .002350 

B«dQction  in  diameter  at  point  ef  rapture do...         .034 

Kbdnction  in  area  after  mpture,  per  centum  of  original  section 11.8 

Pomtion  of  rupture 1".20  from  the  neclc 

Cbaracter  of  broken  sorfaoe  ..^ .,.. granular,  radiating  from  a  dull  spot  near  the  ciicamference 

BcBgalionof  infihaeotiana ^ ^....^ ".08,  ".10*.  ".08.  ".07 
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T£STS  OF   IRON,  STEEL,  AND   OTHER   MATEBIALa 


So.  3766. 

Marks,  ^^tV^ 

Diameter,  ''!664. 

Secttonal  area,  .26  square  inch. 

Ganged  length,  if'. 


Applied  loads. 

Elonntion 
perinoh. 

Saooewlye 
elon  ation 
pear  inch. 

Permanent 
•et. 

SuooeeaiTe 

Bemarkfl. 

TotiJ. 

PeraqoAre 

Pounds. 

250 

1.250 

2,500 

5.000 

7,500 

10,000 

11,250 

12.000 

12,250 

12,500 

12,  760 

13,000 

13.250 

13.500 

14.000 

14.500 

15,000 

15,500 

18,000 

23.730 

PoundM. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
45.000 
48,000 
40.000 
50,000 
51,000 
52,000 
53.000 
54.000 
56.000 
68.000 
60,000 
62,000 
64,000 
34,920 

Ineh. 
0. 

.000075 
.000225 
.000576 
.000950 
.001250 
.001475 
.  001575 
.001625 
.001700 
.001725 
.002050 
.002475 
.003500 
.005000 
.008150 
.009776 
.011276 
.013200 

Ineh. 
0. 

.000075 
.000150 
.000360 
.000375 
.000300 
.000225 
.000100 
000050 
[000075 
.000025 
.000325 
.000425 
.001025 
.002400 
.002250 
.001625 
.001500 
.001925 

Inch, 
0. 
6. 

Inch. 
0. 

Initial  load. 

Slaatic  limit. 
TensUe  strength. 

—.000025 
0. 

—.000025 
.000025 

General  aummarff. 

Tensile  strength  per  sqnareinoh  of  oriKinalaeotion ponnds..     94.9S0 

Elastio  limit  per  saoare  inch  of  orif[inar  section do...      51,000 

Elongation  per  inon  after  rupture inch..      0  167*. 

Elongation  per  inch  nnder  strain  at  elastlo  limit .do...    .OOliio 

Bednotloa  in  diameter  at  point  of  rapture .' do...         .084 

Redaction  in  area  after  rapture,  per  centaro  of  original  section 37. 6 

Position  ofraptare 2"  from  the  neck 

Character  of  hroken  snrteoe,  granalar ;  silky  spot  at  the  oiroumference.    Opened  cracks  in  sarfaoe  of 

stem. 
Elongation  of  inch  seotlona ".14,  ".2e*,  ".16,  Ml 


TESTS   OP   mON,  STEEL,  AND   OTHEB   MATERIALS. 

Hoop  A> 
No.  3737. 
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Marks,  ^^^ 


Diameter,  ^^564. 

SectioDal  area,  J25  sqaare  inch. 


perbkoh. 

SnoceesiTe 
elongation 
perinclL 

Permanent 
aet. 

Suceeaaiye 

Bemarka. 

IML 

Per  square 
inch. 

Powndt. 
250 
1,250 
2,500 
8,790 
5,000 
8,250 
7.900 
8,750 
10,000 
11,250 
12,600 
18,750 
14,000 
14,260 
14,500 
15,000 
15,500 
18.000 
16.500 
17,000 
17,500 
18^000 
18,600 
19,000 
19^600 
20^000 
2IK900 
21.000 
21,900 
22.000 
22^900 
22.000 
28,900 
24,000 
24,600 
28^000 

PotmdM. 

1.000 
5.000 
10,000 
16.000 
20.000 
26,000 
80,000 
36.000 
40,000 
48,000 
50.000 
56.000 
56,000 
67,000 
58,000 
80,000 
82.000 
04.000 
86,000 
86.000 
70,000 
72,000 
74.000 
78.000 
78,000 
80.000 
82,000 
84,000 
88,000 
88^000 
90,000 
92,000 
94,000 
96.000 
96,000 
100.000 

Ineh. 
0. 

.000126 
.000300 
.000500 
.000700 
.000876 
.001026 
.001200 
.001400 
.001576 
.001760 
.001060 
.003500 
.006826 
.008875 
.008876 
.000800 
.011126 
.012926 
.014825 
.018260 
.018600 
.020426 
.022600 
.024760 
.027250 
.029500 
.082500 
.035875 
.039760 
.048760 
.090000 
.069876 
.088250 
.0800 
.1800 

Inch. 
0. 

.000125 
.000176 
.000200 
.000200 
.000176 
.000160 
.000176 

'.000175 
.000150 
.000200 
.001560 
.002125 
.001250 
.001500 
.001425 
.001326 
.001800 
.001700 
.001625 
.002250 
.001926 
.002075 
.002250 
.002500 
.002250 
.003000 
.003376 
.003875 
.004000 
.008260 
.008876 
.009376 
.018750 
9900 

IndL 
0. 

Inch. 

Initial  load. 
Elaatic  limit 

Tensile  strangtli. 



GeHoral  tummary. 

Tensile  strength  per  square  ineh  of  original  section poands..    100,000 

SlsstioUmitpersooare  inch  of  original  section do...      56.000 

KIsngation per  inon  aftermptiiTe inch.,      o.  18.')0 

Hoogation  per  inch  nnder  strain  at  elastic  limit do...    .001950 

Sadnetiott  in  diameter  at  point  of  rapture do...         .184 

Bedaetton  in  area  after  mptore,  per  centum  of  original  section 54.6 

Pocillon  of  rupture r'.40  ft^m  theni^ck 

Chaneter  of  broken  sur&ce..... ^ fine,  silky 

SkngBtiesi  of  inch  sectteoa — ..^ ^ ".10,  ".18,  ".31*.  ".20 


90  TESTS   OP  lEON,    STEEL,    AND   OTHBE   MATEKIALS. 

No.  3738. 

Marks,  ^^»f^ 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


Applied  loada. 

per  inoh. 

SnooesBiTe 
elongation 
per  inch. 

rermanent 

set. 

SuoceMiye 

permanent 

set. 

Bemarki. 

Total. 

Per  sqnare 
inoh. 

Pound*. 

260 

1.260 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10,(100 

11.250 

12,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,600 

16,000 

16,500 

17,000 

17,600 

l&OOO 

18,500 

19,000 

19,500 

20.000 

20,500 

21,000 

21,500 

22,000 

22.500 

23,000 

23,500 

24,000 

24,500 

25,000 

25,020 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,0iK) 
40,000 
45,000 
50,000 
55,000 
56,000 
57,000 
58,000 
.'S9.000 
60,000 
62,000 
64,000 
06.000 
68.000 
70.000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
02,000 
94,000 
96,000 
98,000 
100,000 
100,080 

Inch. 
0. 

.000125 
.000300 
.000500 
.000650 
.000826 
.001000 
.001176 
.001325 
.001500 
.001676 
.001850 
.001925 
.002126 
.003626 
.004750 
. 005700 
.007500 
.009000 
.010875 
.012600 
.014250 
.016250 
.018250 
.020250 
.022500 
.024625 
. 027250 
.030000 
.033250 
.036750 
.041000 
.046250 
.053000 
.061625 
.0775 
.1050 
.1276 

Inch. 
0. 

.000125 
.000176 
.000200 
.000160 
.000176 
.000175 
.000176 
.000150 
.000176 
.000175 
.000175 
.000075 
.000200 
.001500 
.001125 
.000950 
.001800 
.001500 
.001876 
.001625 
.001760 
.002000 
.002000 
.002000 
.002250 
.002125 
.002625 
.002750 
.003260 
.003500 
.004250 
.005260 
.006750 
.008625 
.015876 
.0276 
.02-26 

Inch. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elaetio  limit 

Tenaile  strength. 





Gensral  svmmary. 

Tensile  strength  per  square  inch  of  original  seoUon pounds..    100.080 

ElssticUmit  per  square  inoh  of  original  section do...      66,000 

Elongation  per  incn  after  rupture inch..      0.1925 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00192ri 

Reduction  in  diameter  at  point  of  rupture do...  .174 

Keductiouin  area  after  rupture,  per  centum  of  original  section 62.2 

Position  of  rupture T'.  75  fh>m  the  neck 

Character  of  broken  surface fine,  Hilky 

Elongation  of  inch  sections ".12, ".  40*,  "15,  "io 


TESTS  OF  IBON,  STEEL,  AND  OTUEB  MATEBIALS. 
No.  3739. 
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Harks,  "-¥A^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


perlnoh. 

elongation 
per  inch. 

PenaaneDt 
aet. 

SaoOMfflTO 

Remarka. 

1   Total 

Peraqiufe 
tneh. 

1        250 
1260 

Poynd$. 
1.000 
5,000 
19,000 
13,000 
20,000 
26.000 
80,000 
85,000 
46,000 
45.000 
60.000 
62,000 
68,000 
54,000 
65.000 
56.000 
58.000 
60,000 
62,000 
64,500 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84.000 
86,000 
88,000 
90,000 
92.000 
94,000 
96.000 
96.000 
160,000 
101,480 

Ineh, 
0. 

.000160 
.000300 
.000500 
.000675 
.000876 
.001026 
.001200 
.001360 
.001625 
.00X700 
.001775 
.002276 
.008050 
.004200 
.005125 
.006625 
.008600 
.000875 
.611250 
.012925 
.014500 
.016200 
.017750 
.019300 
.021174 
.023250 
.025500 
.027800 
.030250 
.033375 
.036500 
.040625 
.045000 
.  050500 
.0575 
.0675 
.0826 
.1225 

Inch. 
0. 

.000150 
.000150 
.000200 
.000176 
.000200 
.000150 
.000175 
.000150 
.000175 
.000176 
.000076 
.000500 
.000775 
.001150 
.000026 
.001500 
.  001875 
.001876 
.001875 
.001076 
.001676 
.001700 
.001550 
.001550 
.001875 
.002075 
.002250 
.002300 
.002460 
.008125 
.003125 
.004126 
.004376 
.005500 
.0070 
.0100 
.OiSO 
.0400 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Blantlc  limit. 

Tensile  stroogth. 

2,500 

3,750 

'    slooo 

,     0^280 

!     7.500 

8,750 

I    10,000 

,    11.250 

:2.soo 

1    13.000 

13:250 

13,500 

'    13,750 

14,000 

1    14,500 

1    15,000 

15.600 

1    16.000 

16,500 

17,000 

I7S00 

!    18.000 

18L500 

10.000 

10.500 

20.000 

20,560 

4  21,000 

21.500 

'   2^000 

^600 

>   23,000 

.   ^600 

)   21.000 

24,906 

1   25^000 

'   25^370 

General  eummary. 

Teasfle strengih.  per  aqnare inoh of  original  aection ponnds..    101,480 

Elastic  limit,  per  aqnare  inch  of  original  aeotlon do...    .52,000 

Bongatkni  per  inch  after  mptare inch..      0.1700 

EloDgaUoD  per  inch  under  strain  at  elastic  limit do  . .      001775 

KcdoetiOD  in  dimmeter  at  point  of  ruptnre do...         .134 

Kedoctionin  area  after  mpture,  per  cent,  of  original  seetion 41.9 

^ONtionofmptfire 1".15  from  neclc 

Character  of  broken  anrfkoe silky,  interspersed  with  granular  metal  at  the  circumference 

EwDf^tlonof  inch  aeotions ".26*,  ".2*2,  ".11,  ".10 


92  tests  op  iron,  steel,  and  other  materials. 

Hoop  A4.» 

Ko.  3726. 

Marks,  i«M^^ 

Diameter,  '*.564. 

Sectional  area,  .25  square  inch. 


AppUedloadB. 

Suceesaive 
elonsation 
per  inch. 

Pemument 
set 

SnooesaiTe 
aet. 

Bemarks. 

Total. 

Per  square 
inoh. 

per  inoh* 

Pounda. 

250 

1.250 

2,500 

8,750 

5.000 

0,250 

7.500 

8,750 

10.000 

11,250 

12,500 

12,750 

ir),ooo 

13, 250 
13,600 
13, 750 
14,000 
14,250 
14,500 
15.000 
15,500 
16,000 
16.500 
17,000 
17,500 
18,000 
18,500 
19.000 
19,500 
20.000 
20,500 
21.000 
21.500 
22,000 
22,500 
23,000 
23,500 
24.000 
24.600 
25,000 
25,320 

Pounds. 
1,000 
5.000 
10.000 
15,000 
20,000 
25.000 
30,000 
35,000 
40.000 
45,000 
60,000 
51,000 
62,000 
53,000 
54,000 
55,000 
66,000 
57.000 
58,000 
60.000 
62,000 
64.000 
66.000 
68.000 
70.000 
72.000 
74,000 
76.000 
78.000 
80.000 
82.000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
96.000 
08,000 
100,000 
101,280 

Inch. 
0. 

.000175 
.000875 
.000525 
.000700 
.  000825 
.001000 
.001150 
.001300 
.001425 
.001625 
.  001675 
.001700 
.001760 
.001800 
.001860 
.002175 
.002400 
.003760 
.006625 
.007925 
.009500 
.011125 
.012800 
.014500 
.016260 
.018000 
.020000 
.022000 
.024375 
.028760 
.029500 
.032600 
036250 
.0400 
.0450 
.0600 
.0550 
.0700 
.0876 
.1250 

Inch. 

0. 

.000175 
.000200 
.000150 
.000175 
.00012f 
.000175 
.000150 
.000150 
.000125 
.000200 
.000050 
.000025 
.000050 
.000050 
.000050 
.000325 
.000226 
.001350 
.002875 
.001800 
.001575 
.001625 
.001675 
.001700 
.001760 
.001760 
.002000 
.002000 
.002875 
.002375 
.002760 
.003000 
.003760 
.003750 
.0050 
.0050 
.0050 
.0150 
.0175 
.0375 

InOL 

Ineh. 
0. 

Initial  load. 
Klaatio  limit 

Tensile  atrengtb. 

Oeneral  eufMMry. 

TennUe  Rtreoffth  per  square  inoh  of  original  section ponnds..    l^i^ 

Elastic  limit  per  Hqnare  inoh  of  original  section do...      w,Wj 

Blougation  per  incli  after  roptore inch..      {-{JJ: 

ISIoaeation  per  inch  under  strain  at  elastic  limit do...    -OOlSw 

Redaction  in  diameter  at  point  of  mptnre do...         .lo* 

Boduotion  in  area  after  mptare,  per  oentom  of  original  section ^-^ 

Position  of  rupture 1«.35  Itwn  the  neck 

Character  of  broken  surface - *"2i  .1^ 

Slongation  of  inch  seotlona - ".M.  ".1*1  ".3«*.    •" 


TESTS   OF   IBONy    ST££L«    AND   OTHER  tfATEKIALS. 
No.  3727- 
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Marks,  "^T^^ 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


ApplMdloada. 


Total. 


Psrwmare 


BIonjEation 
perinoh. 


SaccemiTe 
elongation 
perlnch. 


Penuanont 
•et. 


Suooeasive 
permaneiit 

set 


BemarkB. 


Poundf. 
280 
1,250 
2,500 
3,750 
Si  000 
6,250 
7,500 
8.750 
10.000 
11,250 
12,600 
12.750 

I  13.000 

,  A250 
13.500 
13,750 

I  14,000 
14,250 

I  14.500 
14,750 

I  15,000 
15.500 

,   16.000 

I  16,500 
17,000 

I  17.500 
li^OOO 
I&500 
10,000 

I   10.500 

I  20.000 
20,600 
21,000 

I  21,500 
22,000 
22^500 
23,000 
23,500 
24.000 
24,500 
25,000 
29l370 


P9tmd». 
1.000 
5,000 

iO.OOO 
IS,  000 
20,000 
25^000 
30,000 
85,000 
40,000 
45.000 
60,000 
51,000 
52.000 
58,000 
54.000 
55^000 
50,000 
57,000 
58,000 
80,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
78,000 
78,000 
80,000 
82,000 
84^000 
88,000 
88.000 
90.000 
92,000 
94,000 
06,000 
08.000 
100,000 
101,480 


IndL 


Inch. 


000150 

.000150 

000800 

.000150 

000475 

.000176 

000675 

>  .000200 

000800 

.000125 

000960 

.000150 

001150 

.000200 

001800 

.000150 

001450 

.000150 

001660 

.000200 

001700 

.000050 

001725 

.000025 

001775 

.000050 

001800 

.000025 

001826 

.000025 

001875 

.000050 

001925 

.000050 

001975 

.000050 

002000 

.000025 

008875 

.001875 

006875 

.008500 

006500 

.001625 

010000 

.001500 

011500 

.001600 

013500 

.002000 

016000 

.00)500 

016600 

.001500 

018500 

.002000 

020750 

.002250 

028126 

.002375 

025750 

.002625 

028250 

.002500 

081000 

.002750 

034375 

.003375 

088500 

.004125 

042500 

.004000 

.048750 

.006260 

056000 

.007250 

.0075 

.0115 

0625 

.0150 

.1175 

.0860 

IfMA. 


Inch. 


liDitiallowL 


Elabtic  limit. 


Tensile  strength. 


Creneral  summary, 

Towils aticagth  per  adoareinoh  of  original  seotlon pounds..  101,480 

Qmie  Unit  per  sqnare  inch  of  origtmOsection do...    59.000 

S«M;stion per indi after ruptore inch..    0.1850 

I^Sttioii  per  Inch  under  strain  aft  elastio  limit do...  .002000 

Kcdaetian  in  diameter  at  point  of  roptnre do...       .174 

J^doctioo  tai  ana  after  mptoxe,  per  oentmn  of  original  section 58.2 

J?««oiiofraptnxe :. I'MO  ikom  the  neok 

^WMUrafteoksinarfboe ^ flne»  silky 

^gitloaerinohseetloni !^. i.. ".38*.  ".21,  ".11,  ".09 


.94 


TESTS   OP  IRON,  STEEL,  AND   OTHEE  MATERIALS. 


No.  3728. 


Marks,  »2HKjA^ 

Diameter,  ^'.664 

Sectional  area,  .26  sqaare  inch. 


Applied  loAds. 

Blongation 
permch. 

Saoceasive 
elongation 
per  inch. 

Permanent 
set. 

Sncceseive 

permanent 

aet. 

Remarks. 

Total. 

Per  square 
inch. 

P&ufhdt. 
250 
1,250 
2,60fj 

a,  751" 

6,  t)0() 

7*JHfy 

8,7W) 
10,00(1 

IS:,  son 
12,760 
13, 1)0(1 

i».:j5o 

lfc,fiO0 
13.  75() 
14,000 
14,fiO» 
15,<M>f> 
16,50<J 
16,00(1 

16,  GOti 

17,  Wi 
17  W>L> 
W,(HfO 
1S,,'^0(I 
19,oorj 
16,  5011 
20,000 

20,r»oo 

21,000 
21,500 
22,0J>0 

22,  500 
2a, (H(0 

23,  GOO 
24,000 
24,atf0 

Powndt. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45^000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
97,040 

Inch, 
0. 
.000150 
.000325 
.000475 
.000675 
.000800 
.000975 
.001150 
.001300 
.001476 
.001650 
.001700 
. 001750 
.003125 
.006000 
.006750 
.007375 
.008760 
.010250 
.011750 
.  013425 
.0151.75 
.017000 
.019000 
.021025 
.023260 
.025626 
.028000 
.031000 
.034500 
.0375 
.0425 
.0475 
.0625 
.0800 
.6750 
.1000 
.1326 

Inch. 
0. 

.000150 
.000175 
.000150 
.000200 
.000125 
.000176 
.000175 
.000150 
.000175 
.000176 
.000050 
.000050 
.001375 
.002826 
.000750 
.000625 
. 001375 
.001500 
.001600 
.001675 
,001750 
.001825 
.002000 
.002025 

.002375 

.002376 

.003000 

.003500 

.0030 

.0060 

.0050 

.0050 

.0075 

.0160 

.0260 

.0325 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit. 

Tensile  strength. 

General  summary. 

Tensile  strong  per  square  inch  of  original  section pounds..      97,040 

Elasticlimit  per  square  inch  of  original  section do...      52,000 

Elongation  per  inch  after  rupture inch..      6.20*5 

Elougation  per  inch  under  strain  at  elastio  limit do...    .001(*)0 

Reduction  in  diameter  at  point  of  rupture do...         .174 

Reduction  in  area  after  rupture,  per  centum  of  original  section 52.  i 

Position  of  rupture 1".20  from  the  neck 

Character  of  Sroken  surface ...fine,  silky 

Elongation  of  inch  sections ".84*,  «.26,  ".13.  "til 


tests  ^  of  iron,  steel,  and  mother  »  materials. 
Hoop  A^. 

No.  3739. 

Marks,  ^¥^§^ 

Diameter,  ^'.564. 

Seetional  area,  .25  square  inch. 
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Applii 
Total 

sd  loads. 

Per  aqnare 
inch. 

per  inch. 

Saoceaaire 
elongation 
perlnoh. 

Permanent 

aet. 

SnooeaalTe 
set. 

Benuttka. 

Ptmndt, 
250 
1,260 
2.500 
3,730 
5,000 
6,250 
7,500 
8.750 
10,000 
11,250 
12.500 
12,760 
i:t,600 
13,250 
13,500 
13,750 
14,000 
14,500 
15.000 
15,500 
18,000 
16,500 
17.000 
17.500 
18,000 
18,500 
13.000 
10,500 
30,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,600 
34.000 
24,500 
24.590 

Povndt. 
1,000 
^000 
10,000 
15,000 
20,000 
25.000 
80.000 
35,000 
40,000 
45,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
96,000 
98»000 
9»,120 

Inch. 
0. 

.000125 
.000800 
.000475 
.000676 
.000825 
.001000 
.001175 
.001325 
.000500 
.001660 
.001700 
.001750 
.001800 
.003750 
.004760 
.006750 
.007500 
.008960 
.010500 
.012000 
.013675 
.015425 
.017250 
.019000 
.021250 
.023500 
.025875 
.028375 
.031275 
.034600 
.038500 
.0450 
.0500 
.0550 
.0650 
.0775 
.1125 
.1275 

IndL 
0. 
.000125 
.000175 
.000175 
.000200 
.000150 
.000175 
.000175 
.000150 
.000175 
.000150 
.000060 
.000060 
.000050 
.001950 
.001000 
.001000 
.001750 
.001450 
.001550 
.001500 
.001675 
.001750 
.001825 
.001750 
.002250 
.002250 
.002875 
.002500 
.002900 
.003225 
.004000 
.0065 
.0050 
.0050 
.0100 
.0125 
.0350 
.0150 

Inch. 
0. 

0. 

Initial  IomL 
Elaatlo  limit 

General  summary, 

Teoefle  strength  per  aqnare  inch  of  orlffixkalaeotion poanda..      08»120 

^Mtic  limit  per  aqnare  inch  of  original  seotion do...      58,000 

goagBtion per  inen  after mptore inch..      0  2150 

I'^'Bption  per  inch  nnderatniln  at  elastic  limit do...    .001800 

S^don  in  diameter  at  i>oint  of  mptore do...         .174 

AMuetion  in  area  after  mptore,  per  centum  of  original  aeotion 53.2 

jMJtioB  of  mptare 2^' from  the  neck 

thancterof  hrokenanrfiMe ^ fine,  silky 

BoBsatiaiiof  inchaeotiona ".13,  ".44*,  ".17,  ".12 


96  TESTS   OF   IBON,    STEGL,    AND   OTHER    MATERIALS. 

No.  3730. 

Marks,  "x^i^^ 

Diameter,  '^564. 

SectioDal  area,  .25  sqoare  inch. 


Suoceasive 

set 

SaooesaiTe 

penmuieDt 

set. 

Bemwka. 

Total. 

PersqnaxB 
Inch. 

per  inch. 

Ineh, 
0. 

.000125 
.000250 
.000425 
.000600 
.000750 
.000025 
.001076 
.001250 
.001426 
.001600 
.001700 
.001760 
.  001776 
.001800 
.001925 
.002250 
.003625 
.005876 
.007925 
.000625 
.011000 
.012750 
.014376 
.016260 
.018260 
.020425 
.022675 
.024875 
.027750 
.031125 
.034200 
.038125 
.042775 
.0500 
.0650 
.Otf75 
.0850 
.1300 

P&und$. 
260 
1,260 
2,600 
8,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,600 
18,000 
13,260 
13,500 
13,750 
14,000 
14,250 
14,500 
15,000 
1^500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,600 
20,000 
20,500 
21.000 
21,500 
22,000 
22,600 
28,000 

24,000 
24,500 
24^910 

1.000 
5,000 
10,000 
15^000 
20,000 
25.000 
80,000 
35.000 
40.000 
45,000 
50,000 
62,000 
53,000 
64.000 
65,000 
56,000 
57,000 
58.000 
60,000 
02.U00 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
83,000 
84,000 
86,000 

S;ooo 

90,000 
92,000 
94,000 
96,000 
98,000 
90,640 

Inch, 
0. 

.000126 
.000125 
.00ai76 
.000176 
.000150 
.000175 
.000150 
.000175 
.000175 
.000176 
.000100 
.000050 
.000026 
.000025 
.000125 
.000326 
.001375 
.002250 
.002050 
.001700 
.001376 
.001750 
.001625 
.001876 
.002000 
.002175 
.002250 
.002200 

.003375 

.003075 

.008925 

.004660 

.007225 

.0050 

.0126 

.0176 

.0450 

Ineh. 
0. 
0. 
0. 
0. 
0, 
0. 
0. 
0. 
0. 

Inch, 
0. 

InitialloAd. 
Blastic  limit 

General  summary. 

TenaSle  strength  per  square  inch  of  orifdbaalBeotioii pounds..     99,640 

ElMtlo limit  per  sonare inch  of  original  section do...      65,000 

Elongation  per  inch  after  rapture inch..      0.1900 

'  Elongation  per  inch  under  strain  at  elastic  limit do...    .001800 

Beduotion  in  diameter  at  point  of  rapture do...         .174 

Beduotion  In  area  after  rapture,  per  centum  of  original  seetion 52.2 

Position  of  rupture V.20  fkom  the  neok 

Character  of  Noken  surfiioe , fine,  silky 

Elongation  of  inch  seoHons «.09,  ".12,  ".26,  *".29- 


TESTS   OF  IfiON,  STEEL, 'AND   OTHER  MATERIALS. 

No.  3731. 
Marks,  ''^,^^' 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
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Applied  loads. 

perincfa. 

SaooefwiTe 
elongation 
'perbioh. 

PemiMient 
set. 

Saooewiye 
eet. 

Bemarlu. 

Total. 

PerMUffe 
inch. 

250 
1,260 
2,500 

8.750 
5,000 
(^250 
7.500 

Pmmdt. 
1,000 
5,000 
10,000 
15^000 
20,000 
25,000 
30,000 
35^000 
40,000 
45,000 
90,000 
51,000 
58,000 
58.000 
54,000 
56,000 
66.000 
60,000 
62,000 
64,000 
60^000 
68,000 
70,000 
72,000 
74^000 
76,600 
78,000 
80,000 
82,000 
84,000 
88,000 
88,000 
90,000 
03,000 
94,000 
96^600 

Inch. 
6. 

.000125 
.000225 
.00OA5 
.000575 
.000756 
.000850 
.001100 
.0012^ 
.001450 
.001650 
.003625 
.004825 
.005450 
.006375 
.007925 

009500 
.011125 
.012550 
.014200 
.016000 
.018000 
.019625 
.023260 
.024625 
.027000 
.028675 
.033000 
.036375 
.040750 
.046250 
.0525 
.0600 
.072.^ 
.0900 
.1850 

Inch. 
0. 

.000125 
.000150 
.000150 
.000150 
.000176 
.000200 
.000160 
.000150 
.000200 
.000200 
.001075 
.001200 
.000625 
.000925 
.001650 
. 001576 
.001625 
.001425 
.001650 
.001800 
.002000 
.001625 
.002625 
.002375 
.002375 
.003875 
.003125 
.003376 
.004375 
.006500 
.006250 
.0075 
.0126 
.0175 
.0450 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  stn^ngth. 

8;  790 

10,000 

1   n,260 

12,600 

'   l^TSO 

13,000 

I   13,250 

13,900 

14.000 

{  liMO 
15^000 

15,500 

Ifl^OOO 

16,500 

17,000 

17,500 

18.000 

18,500 

10.000 

18,500 

'•" 

20,000 

20,500 

2i;000 

21,500 

22,000 

^500 

3,m 

23,500 

Slooo 

General  summary. 

TflMfle  ttnogth  per  aqosroinoh  of  original  seotlon pounds..      96,600 

l^wttD  limit  per  square  Incfa  of  original  section do...      50,000 

ijoiijEition  per  inch  after  rupture inch..      0.1950 

gnisatioD  per  inch  under  strain  at  elasticlimit do...    .001650 

|<4iwtion  in  diameter  at  point  of  rupture do...         .174 

^*da«tion  in  area  after  rupture,  per  centum  of  original  MctioB 52.2 

Ppptton  of  rupture l'M5from  the  neck 

^naeter  of  broken  surface fine,  silky 

HonprtiBn  of  inch  sections ".36*,  ".20,  ".12,  ".11. 

H.  Ex.  14 7 


98  ^TESTS   OF   IBON,  STEEL,  AND   OTHER   MATERIALS. 

Hoof  An, 
No.  3732. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


AppUed  ]o«dB. 

per  inch* 

per  Inch, 

l^rniAuonl 

pfimsiuifiit 
fteL 

^^ 

Total. 

Per  aqiuro 
inch. 

P&ttndt. 
260 
1,250 
2,500 
3,750 
5,0lW 
C,2B0 
7,&00 
i,750 
10,000 
11.260 
12,500 
13,750 
14,000 
14,250 

14,  50O 
14,750 

15,000 

15,  500 
lfl.000 
IftftOO 
17,000 
17,600 
18,000 
1«.  KUl 
1ft,  000 

.  10,500 
aj,OtK) 
20,500 
21,000 
21,500 
22.000 
2-2,500 
23,  OOO 
23,500 
24,000 
24,500 
25.000 
36,  ISO 

Pitund*. 
1,000 
5,000 
JO.tJOO 
15,  liOO 
20,  liOO 
J6.00fl 
30,000 

40,000 
4.\0O(l 
50,000 
rj5,lKW 
50,000 
57,  otto 
5»,  OOO 
60,000 

00,000 
62,  tMiO 

iy.o<rtJ 

06,0l»0 
HS.O0O 
711,000 
72.  000 
74.  000 
Tfi.OOO 
7B,  000 
go,  00  IJ 
82,000 
84,000 
80,  OQO 

fra,ooo 

00,000 
02,000 
94,000 

oe,o(H) 

iK,0OO 
100,500 
IQ0,*S0 

ItuJi. 
0, 

.  0(>0l2r> 
.000300 
,000475 
.00<>6SO 
.000775 
.  tHKIl*50 
-  IK)1125 
. 001275 
,  0014riO 

,  mimt 

.  0OI*^,iO 
.001900 

,  mmm 
.  oo:!025 

.002100 

.0O337S 
.00fll25 
.  W775<i 
.  f 5 10250 
.1)12350 
.013550 
.015375 

.oniji 

.010375 

.021U75 

.4)237.^ 

.020500 

.0205OU 

,  032375 

.  OliOOOO 

.040000 

.1^45500 

,C5l<r25 

.0600 

,0700 

.1000 

.1250 

Inch. 
0. 
.1K)0]2S 
.00017:- 
.00(1175 
,000175 
,  0ffl*tL'5 

.own  75 

.0001751 

.  (mtUiii 

.  IMMI1T5 
,000225 
,  0110175 
.  UIIOC350 
.  000050 
.  0001)75 
.000075 

.001275 
.002750 
.001fi25 
.002500 
.002000 

.  0013ml 

.001«25 

,1K>1760 

.002250 

.003000 

J102375 

.OiJ27:o 

.003000 

.<>02S75 

.0<J3625 

.004000    , 

.  0055^) 

.006135 

.008375 

.0100 

.0300 

.0250 

Imh. 

0, 
0. 

0. 
0, 
0. 
0. 
0, 
0. 
0, 

Inch. 
0. 

InlUjiI  ]o«d. 

ElaAlEfl  lirail,  not  well 
dcaniH!. 

General  frummarif. 


TeDAJlc  utTflDi^tb  per  Bquaro  Incti of  odRliiDl  jiccUoh...,,  ,,---,,,, ,^„,.,^^*_.poiindij. 

I'UsHtic  limit  pf*r  Hqunr^"  inch  of  nri^iaal  sectioQ . ...,».---.,..-,  ,,*,,*  ► * , do  , 

Klciti|t:vtio[i  per  iiicn  aftt^r  rupture .. _ . , ,  ^ ^ *  - , .  Inch . 

Kk<ij|^^tlou  per  inch  nnder  strain,  nt  eliuitLn  limit ,dOr . 

I'UHluiitlon  ill  c^iaInet.*^if  at  [Kiint  of  mpti[i:{». .»..-.-., ^ .. ...,,.,  „*»,,*..,,,..  ..-.,. .  .do*. 

Ki'fliH'Moii  in  &rca littler  rtipt are',  pL^r  CfD tutu  of  ori|^iiiJiL  Hf^oUitti * 

I*iitf»itktn  of  rnptQre, ,.  .._*._^..^,,,,.,, ., ., I'-'.TO  from  Hie  opck 

t  IlLirnct^r  of  hrokfin  flnrfaew , ,,, . .,,,.,, *  ^ ,  h  , , . . . , * . , , .+,..* .  flit«^  flilky 

Elongaticm  of  Inch  Hcclionj*. ........,,_.,., ,,...*.,*.„„. ,  _ . .*'. iz,  '^ 41*. "*  13, "Jd 


5!",  01)0 
.002100 

.m 

H6 


TESTS  OP  IKON,  STEEL,  AND   OTHEB*  MATERIALS. 

No.  3733. 
Marks,  "¥,^^ 
Diameter,  '"Mi. 
Sectional  area,  .25  sqaare  inch. 


99. 


Applied  kMdA. 

Sacceasiye 
elnigatioD 
perinoh. 

•et. 

SnooeaaiTe 
set 

Benuirkt. 

ToteL 

Per  square 
Inoh. 

per  iDoh. 

Ptoimdf. 
280 
1,850 

%9m 

8,790 
6,000 
0^250 
7,900 
1^750 
10,000 
a250 
12.500 
13,790 
14,000 
14.250 
14,900 
14.790 
15.000 
16,250 
12^9110 
15,790 
16b  000 

Pottndt. 
1,000 
5,000 
10,000 
15,000 
20.000 
85.000 
80.000 
35.000 
40,000 
45,000 
50,000 
58,000 
66^000 
57.000 
58.000 
50,000 
80,000 
81,000 
82^800 
68,000 
04,000 
06,000 
88,000 
70.000 
72.000 
74.000 
76,000 
78.000 
80,000 
88.000 
84,000 
88^000 
88^000 
80,000 
08;  000 
04,000 

80;  000 

98;  000 
100;  000 
182;  000 
108^080 

Ineh, 
0. 

.000150 
.000325 

.000600 
.000725 

*  001060 

.001280 

.001460 

.001000 

.001750 

.002025 

.002080 

.002075 

.002125 

.002175 

.00^285 

.002275 

.002600 

.008825 

.006075 

.007375 

.010000 

.OU750 

.018800 

.016260 

.017000 

.010125 

.021260 

.023600 

.028000 

.028800 

.032125 

.085500 

.040000 

.044500 

.051000 

.088875 

.0725 

.0875 

.1886 

Ineh. 
0. 

.000160 
.000175 
.000176 
.000225 
.080175 
.000160 
.000200 

!  000160 
.000160 
.000275 
.000025 
.000025 
.000060 
.000080 
.000080 
.000050 
.000225 
.001125 
.001450 
.002800 
.002825 
.001750 
.001750 
.001760 
.001750 
.002125 
.002125 
.002250 
.002500 
.002800 
.008825 
.003875 

004800 
!004600 

008600 
;008375 
.018125 
.0280 
.0880 

Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  load. 
Elaatio  limit. 



U^SOO 
17,000 

17.500 

18,000 
18,500 
19.00O 
11^900 

20,000 
20,900 
2U000 
21,500 

I   2a;Q00 
21;  600 
83.000 
28.500 
24,000 
H900 

1  2^000 
29,900 
26,520 



^ 

GoMTol  awmmary. 


T«iirife«irea|[t]&per  aqnareliiohof  orifdiuJMOtioD pounds.. 

gMtie  limit  per  saotte  ineh  of  oxiginalseotloa do... 

Sonptten  per  i]i4m  After  raptare inch.. 

^Issutton  per  tneh  under  strain  at  elastic  liii^t do... 

KfldQctioB  m  diameter  at  point  of  mptare ■ do... 

S*<t*sttqa  in  area  after  mptore,  per  oentam  of  original  section ^.^ 

^•nttoaofniptare 2'MO  from  theneclc 

SuBMCa  of  broken  snzf^oe One,  silky 

'U1,".88*,".17,".U 


103. 080 
Gl.OOO 
0. 1925 
.  002275 
.184 
54.6 


100      ,     TESTS  OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3734. 
Marks,  ^¥,^^ 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 


AppUed  loads. 

Eloneaiion 
perinoh. 

Sncoossivtft 
porlnch. 

PermMieiit 
set 

Suooessive 

permaoent 

set 

Bemarks. 

Toua. 

Persqaaie 

Potcndt. 
260 
1,250 
2,600 

8,760 
10,000 
11,260 
12,600 
13,750 
14.000 
H260 
14,500 
14,760 
15,000 
16,260 
16,500 
16,000 
16,500 
17.000 
17.600 
18,000 
18,500 
19,000 
19.600 
26,000 
20,600 
21,000 
21,500 
22.000 
22,500 
28,000 
23,500 
24.000 
24,600 
25.000 
25,500 

Poundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30.000 
36,000 
40,000 
45,000 
50.000 
56,000 
56,000 
57.000 
58,000 
69,000 
60,000 
61,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
06,000 
98,000 
100,000 
102,000 

Inch, 
0. 

.000125 
.000275 
.000450 
.000650 
,000776 
.000975 
.001160 
.001275 
.001450 
.001575 
.001750 
.001775 
.001825 
.001900 
.002026 
.006300 
.005876 
.006825 
.008560 
.010250 
.011760 
.  013376 
.015250 
.017126 
.019260 
.021175 
.  023375 
.02.5750 
.038250 
.031176 
.034250 
.038250 
.042500 
.047600 
.064000 
.0625 
.0750 
.1200 

Inch. 
0. 

.000125 
.000150 
.000175 
.000200 
.000125 
.000200 
.000175 
.000125 
.000175 
.000125 
.000175 
.000026 
.000060 
.000075 
.000136 
.008276 
.000675 
.000750 
.001926 
.001700 
.00)600 
.001626 
.001875 
.001875 
.002126 
.001925 
.002200 
.002375 
.002500 

.003075 

.004000 

.004260 

.005000 

.006600 

.0085 

.0125 

.0450 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

1 

General  sumnMrtf, 

Tensile  Btteairth  per  square  inch  of  origliial  section poonds..    102,000 

Elastic  limit  per  sqoare  inch  of  originalseotlon do...      58.000 

Elongation  per  inch  after  raptare inch..      O.1900 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001900 

Eeduotion  in  diameter  at  point  of  rupture do...         .164 

Reduction  in  area  after  rupture,  per  centum  of  original  seation 49.7 

Position  of  rupture , 1".60  firom  the  neck 

Character  of  broken  surface flneailky 

Elimgation  of  inch  sections 'a4,".S8*/'.14,".10 


"teSTS   OF  IRON^    STE£L>  AND  OTHER  MATERIALS* 

Hoop  A7. 
No.  3740. 
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Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


AppUed  loads. 

Elongation 
per  fnoh. 

SnocaMive 
elonsation 
par  inch. 

Permanent 

eat. 

Sacoeeaive 
aat. 

Kemarke. 

ToteL 

Peraqnare 
inob. 

2S0 

1.250 

2,600 

3,781 

9,000 

6,250 

7,500 

8^750 

10,000 

11,260 

12.500 

18,750 

14,000 

14.250 

14.000 

14.760 

15,010 

15.250 

15,000 

15,760 

PoUThdt. 

1,000 
5^000 
10,000 
15.000 
20,000 
25,000 
30,000 
85,000 
40.000 
45,000 
50,000 
65,000 
56.000 
57.000 
68,000 
60,000 
80.000 
81,000 
82,000 
83,000 
84,000 
66,000 
68,000 
70,000 
72,000 
74,000 
70^000 
78,000 
80,000 
82.000 
84,000 
86;  000 
88,000 
90,000 
92,000 
94,000 
96,000 

96;  000 

108,000 
102,000 
104,000 
108^000 
108,040 

0. 
.000125 

000800 
; 000475 
.000660 
.800825 
.001000 
.001175 
.001876 
.001526 
.001725 
.001900 
.001960 
.002000 
.002026 
.008075 
.002125 
.002900 
.008325 
.083000 
.004175 
.006450 
.008175 
.009700 
.011875 
.013000 
.014750 
.016700 
.018760 
.020700 
.028000 
.085125 
.027760 

090000 
'.088000 
.038200 
.04260 
.04886 
.05125 
.05760 
.0726 
.1000 
.1175 

Ineh. 
0. 

.000125 
.000175 
.000175 
.000175 
.000175 
.000175 
.000175 
.000200 
.000150 

000900 
.000175 

000050 
.000060 
.000025 
.000060 
.000060 
.000075 
.000125 
.000875 
.001175 
.002275 
.001725 
.001525 
.001875 
.001825 
.€01750 
.001960 
.002060 
.001960 
.002300 
.002125 
.002825 
.002260 
.003000 
.003200 
.00680 
.00435 
.00500 
.00825 
.0150 
.0275 
.0175 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Blaatio  limit. 

Tensile  BtrenRth. 

16,000 

10L500 

17,000 

17,500 

18,000 

18,500 

19,000 

10.600 
20,000 
20.500 

21.000 



21^500 

2^000 

^600 

28,009 

23^500 

HOOO 

21500 

............ 

$o5 

1  Ssoo 

3L000 

SJm 

a^no 

Oenerdl  summary. 

^uile  fltre&|i^  per  aqnare  Inch  of  original  aectlon poonda..    106,040 

QutfeUBiit  per  aonare inch  of  original  aeoUon do...      60,000 

BoBgatfani per  ineli after  rapture inch..      0.1875 

ElaagatiQii  per  inch  osder  strain  at  elaatia  limit do...    .002125 

KednedoB  in  diameter  at  point  of  mptore do...         .164 

Mietfoain  «rea  after  raptore,  per  oantom  of  original  section 49.7 

f  mttiea  ef  raptare 2".26  ftom  the  neck 

Cbtraeter  of  broken  anrflMse. sUky 

fiaacitlMkof  Inohaeotifnia : ".11,".37»,'M8,".09 


102        -HTESTS   OP   TBONj'  STEEL,  JLHD    OTHER   MATERIALS. 

No.  3741. 
Marks,  i^"  f^^ 
Diameter,  ''^6(J4. 
S«otiODal  area,  *35  Bquare  inch. 


PeriuLitiPtit 

BemArkflL 

T^tMl. 

incli. 

pttrlntb.  , 

250 
1,350 

:^soo 

»,T50 
5,000 
0,250 
7,500 
8,750 
10,000 
11,250 
12.500 

14,000 
14,250 

14*500 
14/750 

15,000 
15,50(1 
lfl,UO0 
10,500 
17,000 
17,500 
1»,U0U 
18.500 

tH».  IKIO 

20,  ?aiO 

21,  im 

21,600 
22,000 

22,  mt 
2:1,000 

23,600 
24,000 
24,500 

i^oeo 

5.  MO 
^10,000 
*  15,000 

25.000 
*J,O0O 
36,000 
40,<W0 
45.000 
50,000 
55,000 
W,«K> 
67.000 
58,000 
£8,000 
00,000 
e2,0cH> 
04.000 
(3«,000 
BR,  000 
70,000 
72,000 
7^,000 
70,000 
7H,000 
80,000 

es,ooo 

W,000 
W,000 
88,000 
BO,  000 
&2,0O0 
HDOO 
80,000 
B8,*iiO 

Inch, 

0. 
.000125 
0003UU 
!  000475 
.00d«50 
.000800 

.001175 

.oumto 

.001450 
.001050 
.001825 
.001900 
.002060 
.OOMTfi 
.004200 
,D05»75 
.007875 
.009700 
.011750 
.013500 
.015440 
.017450 
.019750 
,  0-32200 
.0S45OO 
,027125 
.0^)000 
^      .01^500 
'      .037600 
.041750 
.047125 
.053750 
.04H7OO 
.0760 
.1350 

inch. 
0- 

.  000125 
.  000175 
.000175 
.000176 
.<HNJlr)0 
.000175 
.000200 

.ooo(:i5 

.000150 

,000200 

.  000175 
.000075 
.000150 
.000625 
.001525 
,001076 

,oosooa 

,001«'» 

.oo:?oao 

,001750 

.  on 1050 

.002000 

.ooiisoo 

.002450 
.003300 
.002ffl2fi 
,002075 

!  004000 

.004'i60 

.006375 

.006025 

,011^0 

.0103 

.0500 

Twh. 
0. 

0. 

luLtiia  L»ad. 
ElMlkUmil. 

_,..-,,.,,. 

Gfiteral  tammar^. 

Tutmlti  fltrenetli  por  aqnore  inch  of  oriEin^  twotioii  .>*...  ^h..,,.  -■,,.*....>.....  >*^- « . « pottndi,*      RB,  000 

El ji«liB limit  p«r aqnarf^ inch  of  ^Tlgia^l  »e«3tiuu. ,,^., *...,* ,..do...      56,000 

EloupttiuD  ppr  !dc:Il  lifter  tup ttiii£!i. ^ , .,..., ....Inob..       Oi20j«> 

■Kloiii^tioii  per  inch  imder  atrntu  at  t-ljvitic  Uuiit- . . .  .*  -  ^« . «.  ^,,h. ....,«....*...« do ...    .  001900 

Hi^ltif^tioti  indifkiumtiralpoiDtqrrnpttire ..h...-. *,,...«... do...         , MH 

KtMlnctfou  in  M4M*  mft*it  roiptmv,  par  Fautuin  of  iir^ual  B««tk>ti ,'4. 0 

VcmitlnnQf  roptare ^^...^ ....I'^ttO  fbooi  tliL>  utK'k 

C^armstEirof  brokesD  iiarfBC«.-..>..,*.,^,., ,^* .,,,,,.., nilltv 

Kltragfttion  of  1»cb  necyoin* - - - ".  16s  "^  «*.  ***  W.  "•  » 


TISTS   OF  IRON,    STEEL,    AND   OTHER   MATERIALS. 
No.  3742. 
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Marks  »¥.il^ 


Diameter,  ".564. 

Sectional  area,  .25  square  inch 


AppUed  loads. 

^«» 

SaooeosWe 
eloncatiOD 
perlncfa. 

Permanent 

Set. 

SncoeeeiTe 

permanent 

set, 

Remarks. 

Total. 

PerMuare 
inch. 

Poimdf. 
250 
1,290 
2,500 
3,730 
5,000 
6.250 
7.500 
8,750 

PoundM. 
l.OOO 
5,000 
10,000 
15,000 
20,000 
25.000 
80.000 
36^0<N> 
40.000 
45,000 
50.000 
55^000 
50.000 
67,000 
68,000 
60.000 
60,000 
62,000 
64,000 
66,000 
68.000 
70^000 
72.000 
74.000 
70,000 
78.000 
80.000 
82,000 
84.000 
86,000 
88.000 
00.600 
92,000 
94,000 
90.000 
98^000 
100^000 
160^440 

Inch, 
0. 
.000125 
.000325 
.000600 
.000700 
.  000900 
.001025 
.001200 
.001350 
.001525 
.001700 
.001900 
.001960 
.002150 
.002925 
.004125 
.005875 
.007125 
.009000 
.010025 
.012300 
.014200 
.017375 
.018125 
.020425 
.022125 
.024500 
.026875 
.029600 
.088500 
.086125 
.040500 
.045260 
.061000 

089000 
ioTOO 
.0860 
.1100 

Inch. 
0. 

.000126 
.000200 
.000175 
.000200 
.000200 
.000125 
.000175 
.000150 
.000176 
.000175 
.000200 
.000050 
.000200 
.000776 
.001200 
.001250 
.001760 
.001875 
.001625 
.001675 
.001900 
.003175 
.000760 
.002800 
.001700 
.002875 
.002875 
.009625 
.003000 
.069025 
.004875 
.004750 
.006750 
.008000 
.0110 
.0150 
•  0800 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ityih. 

Initlalload 
ElaetioUiBit. 

Tensile  strength. 

1    10,000 

1    11.250 

12.500 
13,750 
14.000 
14.260 
14.500 
14,750 
16^000 
15^500 
16^000 
16,500 
17.000 
17,500 
18.000 
18,500 
19.000 
19,500 
2D,  000 
20.500 
21,000 
21.500 
22.000 
^500 
23.000 
21.500 

34,000 

24,500 

S!ooo 

2^110 

Owerdl  nummary. 

Tensile  strength  per  sqnareinoh  of  original  section ponnds..     !00,440 

Elaatie  limit  per  souace  inch  of  orlginu  section do...      60,000 

Kkmgatton  per  inch  after  mptare inch..      0. 1950 

Hnngatloo  per  inch  nnder  strain  ^  elastic  limit do...    .001950 

BadaetioB  in  diameter  at  point  of  Vaptnre do...         .174 

Sednotion  in  area  after  mptnre,  per  oentom  of  original  section 62.2 

Poaidon of  rapture r'.50fTom  the  neck 

Cbaiaeter  of  Inroken  sar&oe ailky 

I  of  Ineh  aeetioas ^ ".09,  ".14.  ".37*.  "18 


104  TESTS  OP  IRON,  STEEL,  AND   OTHER  MATERIALS. 

Hoop  Bi. 

No.  3743. 
Marks,  "^^^'^^ 
Diameteri  ''^664. 
Sectional  area,  .25  square  inch. 


Applied  loiida. 

^sr 

SoooeaaiTe 
elonjntlon 
perlnch. 

Penmaieiit 
set. 

SacoMsiT« 

permanent 

aet 

Bemarka. 

TotaL 

'"isr* 

P&tmds. 

250 

1,520 

2,500 

3,760 

5,000 

6.250 

7,500 

8.750 

10,000 

11,250 

11.500 

11.750 

12,000 

12,260 

12,600 

13,000 

13,500 

14,000 

14,500 

15,000 

15,600 

16,000 

16,500 

17,000 

17.500 

18,000 

18,500 

19.000 

19.900 

20,000 

20,500 

21,000 

21,490 

Pawtds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
80,000 
36,000 
40,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
52,000 
64,000 
56.000 
68,000 
00,000 
62,000 
64.000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
85.900 

Ineh, 
0. 

.000125 
.000325 
.000500 
.000075 
.000825 
.001000 
.001175 
.001300 
.001475 
.001500 
.001560 
.008860 
.004875 
.000260 
.009876 
.011950 
.013950 
.016250 
.019375 
.021000 
.028250 
.026000 
.029000 
.032250 
.036000 
.040750 
.045500 
.061625 
.058750 
.069250 
.0826 
.1200 

Inch, 

0. 

.000125 
.000200 
.000175 
.000175 
.000150 
.000175 
.000175 
.000125 
.000175 
.000025 
.000050 
.002300 
.001025 
.001375 
.003125 
.002675 
.002000 
.002300 
.003125 
.001825 
.002250 
.002760 
003000 

'!0082SO 
.003750 
.004750 
.004750 
.000125 
.007125 
.010500 
.018250 
.0375 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
XlaatlcUfflit 

TenafleatrenRtb. 

General  euntmary. 

Tensile  atrength  per  aqnaie  inch  of  original  aection.. ponnda..      85.960 

Elastio  limit  per  aqnue  inch  oforiginjuaeotion do...      47.U00 

Elongation  per  inon  alter  rapture incli..      0. 1875 

Elongation  per  inch  nnder  atrain  at  elaatic  limit do...    .001550 

Redaction  in  diameter  at  point  of  mptnre do...         .194 

Kedaotion  in  area  after  rnptare,  per  centom  of  original  aeotion 57.0 

PoaiUon  of  raptare ".85  from  the  aeck 

Character  of  orokenanrfSaoe eilky 

Elongation  of  inch  aeotiona ".08, 'MO,  ".15,",  42* 


tESTS  OP  IBON,   StE&L,  AND  OtHEB  MATEBIALa 

No.  3744. 
Marks,  «»5.^»« 
Diameter,  '^664. 
Seetional  area,  .26  square  indi. 
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perlseh. 

SoooeMWe 
per  inch. 

PermaiieDt 
set. 

SuoceMive 

permanent 

set. 

Bemarks. 

TbtaL 

^mT" 

Poundt. 
150 
1,290 
9^500 
8,780 
5,009 
0,260 
7,600 
8*780 

1(1^000 

1^600 
12;  750 
13,000 
13^250 
S«0 
U;760 
14,000 
14,160 
1^500 
14^750 
15^000 
15,150 
15,800 

lolooo 

17,909 
17500 
18,000 
18,600 
18L000 
19.600 
20^000 
20,500 
21,000 
21;  600 
22;  009 
22,900 
23,000 
23,500 
H909 
24^509 
25^000 
3a29 

PotmtU. 
1,000 
5.000 
10,000 
16^000 
20,000 
25^000 
39,090 
35^000 
40,000 
45,000 
59,900 
51,009 
52,000 
53,000 
54,000 
56,000 
6&O0U 
57.000 
58,000 
59,000 
60,000 
61,000 
0^000 
04.000 
66,000 
68.000 
70.000 
72.900 
74.000 
76,000 
78.000 
80,000 
82,000 
84|000 

88^099 
90.000 
92,000 
94,000 
96.000 
96,000 
199,000 
101,280 

Ifkeh. 
0. 

.000169 
.000325 
.000625 
.000750 
.000925 
.001060 
.001226 
.001876 
.001550 
.001775 
.001800 
.0018K 
.001860 
.001900 
.001925 
.001975 
.001026 
.002069 
.901100 
.002276 
.002650 
.003750 
.006259 
.006500 
.010250 
.012125 
.014200 
.016250 
.018875 
.090750 
.023050 
.030000 
.038600 
.031200 
.034625 
.088500 
.043125 
.049375 
.056260 
.007000 
.0800 
.1175 

.000150 
.000175 
.000200 
.000125 
.000175 
.000125 
.000176 
.000160 
.000175 
.000225 
.000025 
,900025 
.000025 
.000050 

.000950 
.000050 
090025 
.000050 
.000175 
.000875 
.000100 
.002500 
.002250 
.001750 
.001875 
.002075 
.002050 
.002125 
.002375 
.002300 
.002050 
.002500 
.001700 
.008425 
.003875 
.004625 
.006250 
.006875 
.010750 
.0130 
.0375 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elasticlimlt 

TeosUe  streDgth. 



. 

/ 



Oenerdl  summary. 


Ttma»  ■trenjeth  per  sqiiare  inoh  of  original  teotion, . 


BmAIc  UaBitperMnaire  inch  of  original  section. 
KkngBtioB  p«r  inen  after  rupture. 


ponnds.. 

do... 

-^ ^ ^ inch.. 

Boogation  per  Inch  nndor  strain  at  elastic  limit do... 

BwTOctlon  in  diameter  at  point  of  raptnre do... 

Sedwtlon  in  area  after  mptars,  per  centum  of  original  section 

Position  of  rapture l".25from 

(Asnet«  of  DToken  surfhce 

£lDBgatiQo  of  inoh  sections ^ 'Ml,  ".14,", 


101, 280 

59,000 

0.1900 

.  OO'ilOO 

.154 

47.2 

the  neck 

silky 

',".26 


lOG  TESTS    OF    IRON,    8TEKL,    AND    OTHER   MATERIALS. 

No.  3745, 

Diameter,  ".504. 

Biactional  areaj  ,25  aqtjare  iiidi. 


Appliodlaiulri. 


Tolal. 


Ptmndt. 
2.  &n> 
a,  'jri<t 

7.  frilO 
M,  7f4J 

12,  GOO 
13, <HM> 

13.750 

u,my 
u,  M>o 

lliJHH> 
15,  5^KJ 
Iti.  IW 
Ifl,  500 
1 7.  O0l> 
J  7,  TtUO 
JH,  IrtiO 

J  a,  OtHt 

:jti,  Olio 

aj,  5110 
2I,IH,IU 

21,  ^Mi 
ii2.0«0 

22,  TiiHl 

23,  til  10 

2it,  inu 


1,000 
5.000 
111,  000 
15,0(10 

i:5,0(HJ 

:m,  aw 

U5,  IMjO 
4!>,  OiXl 

4r*,  ooii 

50,0Uil 

51,  am 

5L!,  000 
5[l,  OOiJ 
■U  Ot.NI 

55.  IHJO 

^rfi  ooo 
:iH,  (Hio 

OU,<JH)0 
02,  tkOO 

tn,  OOO 
iX,  oijo 

fiH,  OtiO 
7i),  000 

7:j,  <uhi 

74,  OfHJ 
7fi,  Oftk 
7S,<rtHl 
Ht\  OCIO 
8^,000 
J54  000 

m,  wii 
8Sr  yuo 

»0,  tJOO 
ti2,0flfl 
92.  MO 


per  inch* 


.000175 
.  000:^76 
.000550 
.  O0O75^^ 
.  uooEi!^ri 
.0€l]00 
.  oyi'siio 

.00|4ffl 
»OfJl«0^J 
.IK!L804J 
.OOlgfiO 
.  O020>l 

.  miiiM 

.oca75a 

.005I7& 
.  i«»7ft:25 
.  OQftWI 
.OllfiL^S 

.  oi;j&co 
.0^D*:25 
.  0174:15 
,010750 
.  (r3225ti 
. 024750 
.(i275J)0 

.  amaih 

.  03420iJ 

,  oa^75 

. 043125 
.  019  J5U 
-  U57.100 

.072C 
.01^60 
.lJ7i) 


p«r  Inch. 


.  0(10175 
.  WI020II 
.000175 

.  mrimt 
,  oihut:! 
,  I"  101 75 
,000200 
,ootiir>r> 
.  00<J150 
,000200 
.  0O005O 
.  000200 
.  OOOISTj 
.  UOObl'S 
. WOO 750 
Jwl42ri 
.002.150 
.  OftlH7& 
.00312.'* 
.001875 

.O02l:;5 

.OOlMtJO 
.  00211^5 
.  OO^IiOO 
.0OL!500 
.  0O27li0 
.  IKl3;t75 

.  (.fo:s^rj5 

,  0114175 

.  004  7,m 

.WfllL55 

.lkO.^250 

.0150 

.0225 

.  0225 


Perniftntiut 
ml. 


0. 
.  00(1025 
.  00<i02£* 
.  O00O25 
,  00t^f25 
. 000025 
.  i^[llMIJ5 
.  00002:. 
.  O0tM>25 


p«rtltAEli'Ut 


.  iHM>ii:ii 

0. 
0, 

il 

0, 
*K 
0. 
0- 


Tti?  marks. 


Inili^t]  kiiiiL 


I'.tiLhlir  liiiilt. 


Ti'Ditili'  strntijjth. 


General  mimmar^. 


IVhKiIi   Htrt-ri^Th  pi^r  square  Intitior  oripjuat  ai'otioa.  -,„_,„,,^. .....ponmlK,        ^  '"40 

F'lliL-1  f>  limit  per  (*qttfLri3  inrh  of  ailipriiiui  a<M:':tuin., ...^... ..^. . ^ ,,, ,f1n .' ;  I'OO 

I'ii'iiij.iiiiHi  |ii^r  iiuli  afior  ru|iturtt .. .  ^ ^ Iricli--       *'  I.75 

i:iiiir^;it]itEL  gnr  iriclriinci»'r  Mli^UD  ttt  I'laHtio  limit , .,  ,,..„.,.   .^w,..  do,        .civlfSO 

tlMihu-ttLMi  ill  UKitiJi^ti'ir  at  pf»]Tit  ifl'  rujuiiiriH ^. , . ,,,,,,  , .  .^._h..-Uo,,.  .174 

Ut-ilt(rti»m  in  iiri'auftHr  niphir*',  piT^t'iitutii  ut  uTii;ltiaZ  msrLuiD . 54.2 

y'ii^hi<*ii  «t' rnptniu  ...._. __ .,..,.,.,,,,..,   ,..    ,.,,., .,.^ I"  frttiu  tht- [i*ick 

ClkurucU'^r  of  lintkeit  HuiHtcc.... .. .., +  .*,*.,_.*..,. ^,.^.^ , ._.. . _, .  siJliy 

l'Lli»tij^iitJiiii  uf  iurh  uectiijnft .,, ^.^ .., "/4^',  'MG.  'Ml.  "M 
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No.  3746. 

MartoB,  "^.S"* 
Diameter,  "tSM. 
Seetaonal  area,  .26  sqoare  inch. 


Applied  iMds. 

^^2g^ 

SnooeuiTe 
elong»tioB 
per^ST 

PemiaiMiit 

Mt. 

SnocewlTe 
pemument 

RemArka. 

1 

TotaL 

^•Lsr 

PatciMtt. 

2S0 

1.250 

2.509 

3,750 

5,000 

6;  290 

7.  BOO 

8,790 

10.000 

11.250 

12.500 

12,780 

13,080 

12,260 

13,600 

13,760 

Pound$. 
1,000 
6.000 
10,000 
15^000 
80.000 
25,000 
80;  000 
36^090 
40,000 
45.000 
60,000 
61;  000 
8^000 
^000 
64,000 
86,000 
66;  000 
57,000 
68^000 

oSooo 

60,000 
82;  000 
64^600 
66;  000 
68,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 
^000 
84,000 
88;  000 
iS909 
90,000 
98;000 
94,000 
96,000 
98;  000 
99,440 

JimA. 
OL 

.009189 
.900800 

000450 
.000676 
.000660 

.001000 
.00U76 
.001800 
.001460 
.001675 
.001700 
.001726 
.001750 
.001800 
.001826 
.001986 
.992129 
.008500 
.008000 
.004686 
.007880 
000060 
;  011000 
.012925 
.014625 
.010626 
.018900 
.080600 
.082026 
.085426 
.027825 

!  034125 

.088000 

.042750 

.048260 

.066260 

.0676 

.0600 

.1200 

JimA. 

a 

.000160 

.000150 

.000150 

UNI0225 

.000175 

.000150 

.000175 

.000126 

.000190 

.000825 

.000085 

.000036 

.000025 

.000060 

.000026 

.000100 

.000200 

.000375 

.000600 

.001626 

.002675 

.001850 

.001990 

.001926 

.001700 

.002000 

.001875 

.002000 

.009426 

.002900 

.002400 

.002975 

.003326 

.003876 

.004750 

.005600 

.007000 

.012850 

.0126 

.0400 

Inch. 
0. 
0. 
0. 
Ol 
0. 
0. 
0. 
0. 
0. 

Inek. 
0. 

Initial  IcNid. 
ElMtio  limit. 

TeQ8tl6  strength. 

14,000 

14.259 
14.500 
14,750 
15^000 
15.500 
10.000 
16.600 
17.000 
17.800 
18,000 
18,500 
19.000 
19;  500 
30,000 
20,500 
21,000 
21,500 
22;  000 
22,509 
23,000 
23.500 
94,000 
24,500 
84,860 





Oeneral  ^mmary. 

Teomle  itreiq^  per  square  Inoh  of  original  section ponnds..       99.44^ 

Elaitie  Hmit  per  saoare  inoh  of  original  section do...       b5.0W 

SlooffKtIoa  per  incn  after  raptnre inch..       0.192r) 

£lonj(ation  per  inch  under  strain  a6  elaatio  limit do...     .0018^'> 

S«dQetioii  in  diameter  at  point  of  nxptare do...  .144 

Bednetion  in  area  after  mptnre,  per  oentnm  of  original  section 44.0 

P«Miiioaof  raptare 1 l".60ftt>m  theueok 

Chanetarof  broken  sorface silky 

Kkngition  of  inch  seotkms ".14,  ".89»,  ".14,  ".10 
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Marks,  "^_V 
Biameter,  '",564. 

Sectional  area,  *25  sqnare  iDcb. 


No,  3745. 


Applied  londrt. 

ElonfEAlion 
p*sr  incb. 

Successive 
eloDfliitlQn 
per  inch. 

PemiaiLetit 
aet. 

pertnAiai^iit 
not. 

Ilemarkit. 

TotAL 

Per  square 
iuch. 

PoundM. 

250 

1,250 

2,500 

3,750 

5,000 

0. 250 

7,500 

8,750 

10,000 

11,250 

12.  50O 

12.  7rjO 

13,000 

ia.2oo 

U,50O 
13,750 
14,000 
I4,f-00 
lE^OOO 
15,5«i0 

16.  OOO 
10,500 
17,000 

17,  500 
18, 000 
18,500 
10,0<10 
lll,fW 
20,0t«( 
20,51K1 
21,000 
2l,5lN^ 
22,000 
22,CiOO 
23,  000 
22,100 

Poundt. 
1,000 
5,000 
10,  000 
15,000 
20.000 
25,000 
:iO,  am 

•J5,  000 

40,  mi 

45,  OOU 
GO,O0i» 

f»i,ooo 
(la^oou 

53,  OOU 

r4, 00(1 

5.^000 
Sfp.OOO 

na  OOO 

60.  OOU 
O'iOOU 
01,000 

eo,ooo 

OH,  OOO 
70,000 
7^,  (100 
74,000 
70.000 
7H,iJ00 
»0,000 
8i,  OOl) 
K40W 
»0.  (»U0 
88,000 
00,000 
IfJ.OOO 
02.040 

0. 
.000175 
.000375 
.000550 
.000750 
.0000'2,-| 
.001100 
.  (JOIMO 
.001450 
.001000 
.  001  «J0 
.OOlHJiO 
,0020.'-^ 
.002175 
.OOSfKJO 
.  W>a760 
. 005175 
. 0O7fl26 
,000500 
.011626 
.0135^ 
.015025 
.  017425 
.019750 
.022250 
.  024750 
.027500 
.030^76 
,034200 
.0311375 
.043L25 
.010250 
.  05710* 
.0720 
,0050 
.1175 

Iiuh. 

0. 
.000175 

.oooato 

.000175 
.00()200 
.  000175 
.  0410175 
.000200 
.000150 

.oooiw 

.000200 
.000050 
.O0H>2O0 

,oooi2r^ 

.000825 
,000750 
.0014^ 
.002150 
. 001875 
.002125 

.  0O212G 

.0U18O0 

.0023'-, 

.002500 

.iMy2500 

.002750 

.003375 

.fHJ332.^» 

,004170 

.004750 

.  006125 

.O0!<2|^ 

.0150 

.0225 

,0225 

Inch. 
0, 

,000025 
.WX>02|i 
.000025 
.OOtrU^'i 
.0(10025 
.OOiKriTi 

.oooo2ri 

.000025 

0. 

.000025 
0. 
0. 
0. 
0. 
0, 
0. 
0. 

>]|ii«tir  limit. 
Ti'imirf  <*trcii(jlb. 

General  gummarff* 

IVniiTf^  Hlren^ctb  p«r  ac|UJLreinehof  Dri^luiiil  Heotloa. ,.,.,..,-......potii]dJi^.      92. &iO 

Klqjitii-  limit  pt^r  rtcinaro  iDch  of  origiiia]  B**ctioii._.,.,^ ..,,^^.  .,*„. .do...      ."jI.  OW 

VJi'UUHlUm  p«r  incn  iifu^r  niptore, .  ,^ ........  ^ , ^ . , . , ,  ^ , inoli  -  -      (►- 1  *>75 

Klaii!i>raHmi  p«;i- inrh  undt-r  Hi.raixi  at  t?la!«tic3  littdl da.   .    .0OIH5O 

llmlEustiuii  in  ilLaiQt^ti''r  nt  |joiu(  of  rurvlum ,. _  „__,.,.._.^^„ ..do...  ,  174 

Kodnot  Um  hi  nn^a  aller  riipLiirts  per  renluui  of  iirij^io^l  ^ecLiou  .  ^^ ...,.,  ^ . .  52.  2 

P4i?i.ttioi»  of  rapture . * 1*'  fnmi  tht-  utn^k 

CLju*AciA>r  of  broken  enrroce , - .  - , ,,.-..-,.. _.„,,„„  _^ .. ,  ftilky 

Elflaeatioa  of  inebu^cUoiiB. -...,.. ...J\a3*.  ".IS,  ^',11,  ".08 
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BKBfB. 


Blameter,  ''\5&i. 

Sectional  area^  .25  square  inch. 


Applied  loads. 

SloDjntkm 
pertMh. 

SnooeuiTe 

PenmuMot 
•ek 

SnooesaiTe 
pemuuaeDt 

Mt. 

Remarks. 

1 

TotaL 

Persaottre 

PottSMb. 

250 
1,280 
2.309 
3,780 
5,000 
6,250 
7;500 
8.780 
10.000 
11,250 
12.500 
12,760 
13,000 
18,280 
13,800 
13;7S0 
14,000 
14,290 
14.800 
14,750 
15.000 
15.500 
1«,000 
16.500 
17,000 
17.800 
18,000 
18,600 
19.000 
19,800 
20.000 
20,800 
21,000 
21,800 
22,000 
22,800 

Sooo 

28;  600 
24,000 
24.800 

24,800 

Poundi. 

1,000 

5.000 

10.000 

18,000 

28l000 
90,000 
86;  000 
40,000 
45.000 
80,000 
51.000 
58,000 
53,000 
54,000 
88^000 
56,000 
97,000 
58;  000 
69,000 
S^OOO 
62;  000 
64,600 
6^000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
8^000 
82,000 
84,000 

98;  000 
90^000 
92^000 
94,000 
96,000 
96;  000 
99,440 

JimA. 
0. 
.069180 

'.000450 
.000676 

000860 
!  001000 
.00U7C 
.001800 
.001460 
.001675 
.001700 
.001725 
.001750 
.001800 
.001826 
.001928 
.002128 
.008800 
.008000 
.004685 
.007200 

009080 
;  OUOOO 
.012925 
.014625 
.016625 
.018500 
.020000 

!025425 

.027825 

.030800 

.034125 

.038000 

.042750 

.048280 

.066260 

.0678 

.0800 

.1200 

JimA. 

a 

.000180 
.000180 
.000180 

.000175 
.000150 
.000176 
.000125 
.000160 
.000225 
.000025 
.000025 
.000025 
.000060 
.000025 
.000100 
.000200 
.000375 
.000600 
.001625 
.002575 
.001860 
.001950 
.001926 
.001700 
.002000 
.001875 
.002000 
.002425 
.002500 
.002400 
.002975 
.003325 
.003875 
.004750 
005600 
ioOTOOO 
.012250 
.0125 
.0400 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IneK 
0. 

Initial  load. 
Elastic  limit. 

Teosile  strength. 

General  eummary. 

Tensile  strei(£h  per  square  inch  of  original  section pounds..       99.440 

JBIastio  Hmii  per  aqosare  inch  of  original  section do...       55.000 

Kloogatton  per  inch  after  rapture inch..       0.1925 

KlonfSation  per  inch  under  strain  at  elaatio  limit do...      .001825 

Bedaction  in  diameter  at  point  of  rnptore do...  .144 

Badnetion  in  area  after  raptare,  per  oentiun  of  original  seetion 44.6 

Position  of  rnptare : 1''.60  fit»m  the  neck 

Cfaaraoterof  broken  sorfaoe silky 

Baongation  of  inch  seotiona 'M4,  ".39*,  ".14.  ".10 
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Gas-Gheok  Otip. 

No.  3761. 

Marks,  "«tT*= 
Diameter,  ",564. 
Sectional  area,  ^5  sqaare  inch. 


Applied  loadii. 

ElonaatioD 
per  lueb. 

donjfation 
per  inch. 

1 

FenDiuieint 

SttccrwHive 
fiermiuitint 

Hfimarkfl. 

Totrti. 

IncL. 

Pomidt. 

250 
1,250 
2,500 
3,750    ' 
5,000 
fl,250 
7,500 
8^760 
10,000 
11,25*1 
1L',5(J0 
13,750 
15,01)0 
10,  ti50 
17,  r.00 
US,  000 

ia.5«io 

la.  7G0 
li.OUO 
1«,250 
1B,I»0 
20,000 
20,500 
21,000 

22,000 
2-J,BO0 
'A«t>0 
2^500 
2^,000 
^4.  500 
^,Ofrt) 
25,  WiO 
20,  Oi]0 
1«.  500 
27,000 
27,  5(10 
2**,  000 
L'8,  r^ 
20,OOU 
5!Ll,50a 

30,  UOO 

31,  WK) 

:t2,ooo 
:^ot»o 

33,510 

Fmndt. 

1,000 
6,000 
10,000 
Ui,  000 
20,0()0 
2&,00O 
30,000 
35.000 
40,000 
45,000 
50,000 
55,000 
00,  000 

G\  mo 

70,  OOO 
72,0f)0 
71,000 
75,  OOO 
7IS,000 
77,000 
7a,  OM 
8<J,000 
«L*,  000 
84,0(10 

Ha,  000 

HH,000 
90.  000 

tri,ooo 
w.ofm 

Wt,  Oi>0 

yy,  o«o 

100.  OOO 
lOtf,  0<tt) 

im,  mio 

100,  IJIHI 
llW,0(Kt 
110,0011 
U2,JJO0 
114,000 

MO.oiro 

llh,WH> 

120,  (m 

VIA,  000 

l;J2,  000 
i:i4.O40 

0, 
.000167 
J»0033:J 
.000533 
.000757 

oooeoo 

.  001033 
.  001200 
.001367 
.00ir,,13 

.  wnxt 
,  ooij^e? 
.ooaoer 

.0O22TJ 
, 00240O 

.  O02ri00 
,  inyum 

.  Wlliil 
.003233 
.  (M>3007 
.  0048,13 
.005B^i3 
.000707 
.  007733 
.OtHKlOT 
.  u|orj*17 
,0113^3 
,012400 

.nmm 

.015^67 
.01flC<E7 
JilHfflW 
.01«LJ33 

.  r/jija33 
.  o^-jsoo 

.  0'J39OO 
.  02  PM  07 
.OJnU07 

.  o;«)23:i 

.032H33 
.  0Lt3:t 
,0400 

.  uTm 
.  onj3 
.  oiirt3 

0. 
000107 
.OOOIM 
,000200 

.ooo'j:s4 

,  000133 

.owii;i3 

.000 J 07 
,  000! 07 
.O0OL66 
. 000200 
.000134 

.  oooyou 

.000106 
.  OOO 167 
.  iKKHOO 
. 000100 
.  iKJ0057 
.000100 
.  OOiUGO 
.  (iO04rH 
.001100 
.1101000 
. 00»&34 

.  oooyfiii 
.  iioin;i4 

, 000700 
,001067 

.ooisoti 

.001*07 
.IJOUW 
.001333 

.i>oi:j:t3 

.OOl.VW 
.001007 
IIONIN] 
.  00^1207 

002100 
,  OtkOOtl?  , 
.0OC7 
.  0100 

.om 
.  y;iyo 

Inch. 
0, 
0, 
0. 
0. 
0. 
0, 
0. 
0. 
0. 

Inch. 
0. 

lulllolluad. 
ElMtt£  limit. 

* 

1 

1.. 

...........|._... 

1 

J 

-  — -■ 

■■""'' 

TffUiiile  rttrt'Dgt  li  per  jiqn;ire  iiis-b  or  iiri^iDal  piE^vtlDi)  . ,_^ . _ _._ ^ pnuadn. .     154» u40 

KLantic  limit piT  rt^i II nru  iueLurririirhinl  ^t-ctfun ...^ ., ..,tlt*     .       Tfi, 000 

EluD|;utii}ii  pt'T  iut  Ik  ftfu?r  niptori'' - , . .  ^ - , *^ . inclj . .      0. 1  '.'fH 

ELuugtalluii  pi't- iiii^li,  iiOilrrHTiuiii  sit  i:4liihiHrJ4:  limll  ..*._  .^_^......-^^.-. ^. *.,.*»,..  ..do...     .002767 

RtiHlurliojci  in  diiMuvtiT  at  |>oiiit  nrruplon*  ........ ^.._..da...  A)M 

Henlxtiitiou  m  ar*tH ttfl43r  rH(itUTH,  jn^r  <:«!y ttim  of  firip;iua1  ?i*'Ol-«m . , .^ .  3*. 6 

POiiltJou  of  riii|»iaria . *..._*,*_,. ".70  from  the  neck 

Character  of  broken  flurfucie ..f^ujiijlar  al  I'lrrumreneucp,  fiOp^^r  ctiiit.;  nillty  eeai«r 

£loD£aticHi  cif  iocli  eflcUoa« , , ,. .  .".21*;  ".Oft^  '^08 
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No.  3752. 


Marks,  ^^^^^ 
Diameter,  ''.SM. 
Sectional  area,  .25  square  inch. 


Applied  loftds. 

per  inch. 

Saoceeeiye 
elonsatlon 
permeh. 

PermaiMBt 
aet. 

BneoeadTe 

pennaneDt 

aet. 

Bemarks. 

TotaL 

Per  square 
inoh. 

250 

1,250 

2,500 

3,750 

5b  000 

6,2M 

7,500 

8L750 

10,000 

11,250 

1^500 

18,750 

15,000 

16,250 

17,500 

18,000 

18.500 

1,000 

5,000 

10,000 

15,000 

20,000 

23,000 

30,000 

35,000 

40,000 

45^900 

50.000 

55,000 

60,000 

05,000 

70,000 

73^000 

74,000 

75,000 

70,000 

78^000 

80.000 

82,000 

84,  GOO 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100,000 

104,000 

108.000 

U2,000 

116,000 

130,000 

124,000 

128,000 

130,840 

Ineh, 
0. 

.000183 
.000300 
.000467 
.000633 
.000833 
.001000 
.001200 
.001833 
.001533 
.001667 
.001833 
.002000 
.002167 
.002333 
.002433 
.002533 
.003088 
.003667 
.  005000 
.006067 
.007633 
.008900 
.010667 
.011600 
.012238 
.013433 
.014733 
.016267 
.017687 
.019000 
.022000 
.025400 
.029333 
.034000 
.039667 
.0467 
.0600 
.0967 

Inch. 
0. 

.000133 
.000107 
.000167 
.000166 
.000200 
.000167 
.000200 
.000133 
.000200 
.000134 
.000166 
.000107 
.000167 
.000166 
.OOOICO 
.000100 
.000500 
.000634 
.001033 
.001067 
.000966 
.001267 
.001767 
.000038 
.000633 
.001200 
.001300 
.001534 
.001400 
.001383 
.003000 
.003400 
.003933 
.004667 
.006667 
.007034 
.0133 
.0367 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Klaatic  limit. 

Tenaile  atrength. 

0. 
0. 
0. 

1 

18,760 
10,000 
Ifl^SOO 

20,000 
20,600 
21.000 
31,500 
22,000 
22.500 
23,000 
23,500 
24,000 
24.500 
25.000 
26.000 
27,000 

28,000 
29,000 
30,000 
31.000 
32,000 
32,710 

Chneral  »ummary. 

Tenailaatreiiffth  per  square  inch  of  oriffinalaeotiOD poanda..    130  840 

ElaatbliiidtpersqiiareinohoforlKiiuuaeotion do...      74,000 

ESonjsatSon  per  inon  after  rapture  ■ inch..      0.1238 

Boo^rtion  per  ihch  under  strain  at  elaatio  limit do...    .002538 

Bednetion  in  diameter  at  point  of  rapture do...         .094 

KadoetioD  in  area  after  raptnre,  percentam  of  original  section 80.6 

I'Mtionof  rnptoie ".96  firom  the  nook 

Cfaaneter  of  broken  surfkoe granular  at  the  ciroamferenoe,  60  pec  oent.;  silky  center 

Ekmgatkm  of  inch  aeotions ''.21*.  ".00, ''.08 
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TESTS    OF    IRON^    STKEL^    AND    OTilEK    MATEEIALS- 


Spindle  l^o,  2. 
No,  3735. 


Marks '"^^^'^/P 

Diiimett^r,  ",56 1. 

JScctional  are;ij  ,25  siiuare  inch. 


Applied  IfHMiH. 

Kloiipttitm 

prr  mi  h, 

0 

.  iMioie? 
.fl(xi]a3 
.thjonm 
.00*Hti7 

.(XWhia 
,  tRNJi-oo 

.0(M}|(»0 
.0(K)lO7 
.000100 
.0(,iOOJ3 
.  00(H)(17 
,  OOSOiiO 
.  0111600 
.  0OUrt3 
.001600 
.  0*>1731 
.002106 
.llOllrtiO 
.  (102100 

.  0^J24;H 

. 003 J 07 

.003107 

, 0^4000 

.0011 

.OOtifl 

.0100 

,0007 

.00(37 

.0233 

.fl533 

r^rrnjin^^ni 
ft^.'(. 

0. 

0, 
0. 

l>. 

0. 

Ov 
1) 
0. 

iut. 
0. 

li^roarka. 

Total. 

l/J,-iO 
2..^^^o 
:i  7rio 

ft.  l!iHI 
7,500 
0^  750 

10,  000 
ll/i,ii) 

1 1,  500 
11,750    , 
V2.  000 

12,  350 

12,  :m 

J  3.  OOO 

Li,  f  J  HI 

\ijm 

]f{.  IKIO 

ifi,5iin 

t7,00O 
l7,5fMl 

IK,  iWJLl 
1S,E)4M> 
l&,<hK* 

20,0(1* 
:Uf,  54.N* 
21,  iH^i] 
21,  r^oo 
21,  &thO 

inch. 

IJiiKi 

r.,  01 10 

ir^.ooo 
zo,uoo 

30,  OOft 
35,000 
4t),  OUO 
45,000 
40,  OitO 

47,  UOO 

48.  OOO 
40,  000 

:iO,  1100 
r.'j,  000 

M,IH>0 
fiO.OOO 
rpK,0(KI 
«(»,  Oflr» 

fi^*,  000 
M,  noo 
^8fMK)0 
V^,  000 
70.000 
72.  (KIO 
74,  0(10 
7(i,  000 
7*<,  000 

m\  im 

S2,flW 

84,  [KK> 

se,  000 

87,  »20 

0. 

.  ncioier 

,  OII04OO 
.  00li5fi7 
.  000733 

,0<iOfi;i;t 
.ooio:s:t 
.  Oftr^oo 
.oorjrjo 

-  001333 
. 001400 
.  00[(400 

,  oor-2w 
.  006.13;* 
.  oii7ii:i3 
.  ooofiin 

.OllKS.t 

,  in^7:t;i 

.OlMtn 

.  iiWZi:i 

.0:^21.07 
.o^53:!3 
,0L'S50ft 
.0;HStl7 

.  oJ;5ti«7 

,0:567        1 
.04^3 

.mn 
.o^.wo 

,1433 

Initinl  lojid. 
Elastic  limit. 

■" 

Xi'']iHi1r^  nlrii'3jr'lh 

(ieneral  ^ummarif, 

'lvim}v.!^tr^D^th  |>i>i  Ni<ni!Ht*  iij(  h  nl  itrif^inal  aet'tiim-,., .........._.  ...iiiOrndft..      fil.  tW 

Kin  .iii'  hniii  p*T  i!Hi|ii;:i:ri3  '\ncU  i\i'  i'r\\*iaA\.  nf^crnm ,, .._...^,,,,, .do...      47,  iwW 

Kl'-ii-jt],:ni  lu-rincli  aj^.r  ruiihin-, ._ .   _..,_ _..     .,,..,, iiipIi.V        .i!4*»7 

Klmtj  t^;vt  I  uji  \\ov  i  EU'  li  uuili.T  .«( r  jiiii  lll  i'Lwt  in  liiutt , .,. .  ,...    ._.^^_ do  ^       .  ijfi|4i^) 

Ki'ihictLim  lEL  ili:iiiiiirf  ral  pstint  urrupliim. ,,._.,._ .!  "^dn.^  .  IM 

Un'iliti  tji.n  iu  .irt'*i  .ilt<T  mpturr,  jn*r  ctMiturii  of  iirijjijiLil  ar^tioii ,.  .   /'  54  G 

rn-^KiiiiMdriiidLiD' „. .....,,,,       ._. r'.r>orrom  theui-.k 

(  Jiikt.u  t^T  Iff  l)n>kfirj  eurfiici^ .^-.,.. flnt^  Mjlk^- 
Kllll^;;aliorl  of  iiicli  si-ctJoiii*....,. . .. ,.,__. „..,, ,,....,,,» ._     ".21    '  loV'    13 


TBSTS   OF   IBON,  STEEL,  AND   OTHEB  MATEBIALS. 
No.  3736. 


Ill 


Marks,  "^J^* 


Diameter,  ''.564. 

Sectional  area,  .25  aqaare  inch. 


Appltod  loads. 


TolaL 


Per 


rsqott 
incL 


Elonj 


icfttion 
moh. 


Sacoewt've 
•loiigBtioii 
per  inch. 


Permanent 


SucoeMlve 
permanent 


Bemarka. 


250 
l.SSO 
2.6M 
3,750 
5^000 
fi,SSO 
7.500 
8,750 
10.000 

10,  MO 
10;  750 

11.  MO 
11.2S0 
11.S00 
11.760 
12.500 

ia.000 

13,500 
14,000 
lifiOO 
15^000 
15.500 
16.000 
1«,S00 
17.000 
17.500 
18.000 

lasoo 

10.000 
10,500 
20.000 
20^500 
31.000 
21,500 
21,020 


Pmtndt. 
1.000 
5,000 
10,000 
16,000 
90.000 
26,000 
30.000 
35,000 
40,000 
42,000 
43,000 
44,000 
46,000 
40,000 
47,000 
50,000 
08.000 
54,000 
60^000 
58,000 
00,000 
52,000 
54.000 
50^000 
OS.  000 
70,000 
72,000 
74,000 
75,000 
78;  000 
85,000 
82,500 
84,000 
80,000 
80^480 


Inch. 
I. 
.000183 


0. 
.000133 
.000157 


.000700 
.000887 
.001038 
.001200 
.001867 
.001433 
.001500 
.001533 
.001757 


.000157 
.000157 
.000160 
.000157 
.000107 


IneK 
0. 
Ol 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Initial  load. 


.000088 
.000284 
.001005 
.008157 


ElasUo  limit. 


.0U007 
.018000 
.014883 
.010857 
.018000 


.001007 
.001083 
.001833 


.008183 


.024157 
.026557 
.029567 


.002834 
.002500 
.003000 


.037000 
.041262 
.045388 


.004267 


.071067 


.1138 
.1688. 


.006157 
.008167 
.011000 
.011588 


Tensile  strength. 


Gf^Norol  oummary. 

Teoaile  strength  per  square  inoh  of  original  seetlon pounds..     86,480 

EUMtio  limit  per  sonare  inch  of  originalseotlon do...      44,000 

Elnogation  per  inoK  after  nmtore inoh..     0.2333 

EloDf^ation  per  inoh  under  ssTftin  at  elastic  limit do...    .001533 

Itedootion in  diameter  at  point  of  mptare do...  164 

Kedoetion  in  are»  after  rupliire,  per  centom  of  original  seotion 49.7 

PoiitioB  of  mptare l".70from  the  neck 

Cbtfacter  of  broken  snrfaoe floe,  silky 

Klsnfftion  of  inch  sections ".16,  ".41*.  ".13 


112  TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

Hinge  Pin  ^o.  3, 

No,  ^804, 

Marks, '-^tc'"'* 
Diameter,  "*&f>l- 
Sectional  area,  .1!(5  square  iiicli. 


AppUud  loBda. 

Eloiii^atiou 
pfir  inch. 

SucwAHive 
eltrDi^atitJU 
per  inch. 

Ferniiincnt 

set. 

Heuarka. 

Total 

Ii50 
i.irso 
a,soo 
J:7rrfi 

5. 4M>0 
1       H,  2Sil 

7,  (m 

.S,  750 

io,wio 

l!/.:30 
1J,,'W0 
H.750 
I^JMIO 
I'J.  250 
12,500 

Per  inuaro 
inck 

ronnds. 
t.ooo 

5,DfiO 
10,  ono 
15,  im 
20,  ma 

2rt,  wnt 
30,  ooo 

40.000 
4.^,  rMKI 
4W,000 

47,  000 
4S.  000 
4».000 
AO  000 

0, 
.tM)00€7 
.000167 
.00<>2fl7 
.  (KKJ433 
,  (NMWUO 
.  <X>C5800 

.mnofl7 
.o^naoo 

. 001233 

.ooia«T 

.00133a 
. 001367 
.0Ol4ti7 

,  ooiffia 

.002!CTi 
.004833 
.000500 
.OOSOOO 

.  oioMii:* 

.  0133,-?:^ 
.01.^267 
,  0l7rj«7 
.01f«f3 
.  tflJSS'A 
.025WM) 
.  02;8«!3 

,036067 
JH1607 
.(HSIHT 

.  055;u:j 
.  mn 

.1307 

Inah. 
0. 

.000067 
.0(«HOO 
,  rjO(3lO0 
.0001611 
,000107 
.000200 
.  000133 
.  000  tw 
.oooi:i3 

.000033 
.000034 
.000006 
,000034 
,000100 
.000106 
.  001200 
.002000 
. 001667 
,  002100 

.0025^10 
.  OOlft^l 
,002300 
.W22*HJ 
,  I1O270O 
.003067 
.ti032:p 
.003007 
.00^167 
.  0050O0 
.fl<>0.WO 
,  (MJ71W 
.0113*^7 

.owe 

Jnck, 

0. 

Inch. 

Initial  laid. 
^lAMic  limit. 

12.  750           5l'  oon 

13.  OWJ 
Ut.250 
l:(,50o 
H.UiW 

14,  .W<t 
15,000 
l!^,f<00 

16.5(H» 

n.oiKt 
n.5oo 

18,0!KJ 

1*,  5(H> 

1^>,  0(10 
1ft,  500 
LH),  tHKl 

20,  50" 
yl,0<H! 
21,500 

21,  WO 

52  000 
5H,000 
54,0(^1 
,50.000 

m,  000 
Oil.  ooo 
t12,  OflO 
tH.  000 
(ill,  000 
68»004) 
70,  000 
72,000 
74,000 
76,000 
7H,  000 

m,  tioo 

§'i,  fJOO 
M,ooft 
86,000 
S7,ist40 

Tfiiiwjlt^  jiirnigai. 

, 

( hn era f  Humma rtf. 

Tvnniiv'  ^In^tigtli  piT  afjimr*^  iiidi  uripdji^iiJitl  Hcclioii. ............ ......  pnnmla..      ^,  HO 

Elftatir  hmir  |irr  nqiiitiii  iijrh  o!' niipn'-il  MfH'iinn  ............._. ,  .,,,...^0. --      40.100 

I*ili>rii5:iliiiii  |'i^[  iru'li  ufrcit' f  uniiiii* ^...^..... ....** . .bich..      o,  '.iW 

FJo[i::.i(iHiii  [i?  r  iciili  U!idt>r  4Ei;iiiE.'il  H^wliti  jimll-.. -. .^.i  ..*i|i>.,  .     .001)67 

F/riltKt  MUL  IN  (1  iminii!  (M'  jvt  paint  of  i  upLurt*  . ..........  ^, .lio. .  .  .  .iU 

E*'<!iH  NoTi  ilia^t^a.  Jiri4>r  rnplunt,  fH'i"  (■t*ulii!ii  or  Of  Jiflujil  «iM:lioii.^..  •».-.-. --.,-..,,..         .   61.5 

PoHitism  (if  niprmt^ .......,._.., „, , . .....r',70  Titim  tlie  m-ck 

riumM'tm-of  LnvaUm  siirliioj .,....„ , ■...^. ...  .flue,  silky 

i-:ioiij^^iti*fiitFriinUHi>c(hmi4 „... ^iB,".4fl^'^l5 


TESTS  OP   mON,    STEEL,    AND   OTHER   MATBftlALS. 

Tbansvebse  Rolleb,  Ko.  3. 

No.  3803. 

Marks,  ^^ZI'm^'' 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


113 


Applied  loAda. 


TotmL 


Potmdi, 

2S0 

1.290 

2,soa 

3,750 
5^000 
8.250 
7,500 
8^750 
10,000 
11,260 
12,500 
13.  "no 
13.000 
13,250 
13,500 
14,000 
14,500 
15^000 
15,500 
le.O'JO 
16,500 
17,000 
17.500 
18.000 
18^500 
19,000 
19^500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,040 


Per  square 
incn. 


Pounds. 
1,000 
5,000 
10,000 
161,000 
20,000 
25,000 
30,000 
35.000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54.000 
56,000 
58,000 
00,000 
62,000 
04,000 
66,000 
66.000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
•86,000 
88,000 
88^160 


JSlongatioii 
per  inch. 


Inch. 
0. 
.000100 


.000367 

.000533 

.000667 

.000800 

.000967 

.001100 

.001267 

.001400 

.001567 

.OOJOOO 

.005167 

.007067 

.009167 

.011333 

.013333 

.015600 

.017900 

.020400 

.023000 

.027000 

.030667 

.0350 

.0383 

.0417 

.0467 

.0567 

.0667 

.0800 

.1133 

.1407 


Suocemive 
eloD^atioD 
per  mch. 


Inch. 
0- 

.000100 
.000133 
.000134 
.000166 
.000in4 

.oooi3:i 

.000167 
.000133 
.000167 
.000133 
.000167 
.001433 
.  002167 
.001900 
.002100 
.002166 
.002000 
.002267 
.002300 


.002600 

.004000 

.003667 

.004333 

.0033 

.0034 

.0050 

.0100 

.0100 

.0133 

.0333 

.0334 


Pernianent 
aet. 


Inch. 

U. 

0. 

U. 

0. 


.SacceMive 

pernmnent 

set. 


Inch. 


Bemarka. 


Initial  load. 


Elaetio  limit 


Tenaile  strength. 


General  summary. 


TtDidle  strem^li  per  square  inch  of  oriidnal  section r pounds..    88,160 

ElMticlimit  per  sqnare inch  of  original  section do...    50.000 

KioDgation  per  incQ  after  rupture inch..    0.2633 

Elocgation  per  inch  under  strain  at  elastic  limit do...  .001400 

Redoction  in  dimneter  at  point  of  rupture do...       .204 

EcdncUon  in  area  after  rupture,  per  centum  of  original  section 59.8 

PoritioB  of  rapture at  middle  of  stem 

CbanMsterof  broken  sur£Ew;e .' fine;  silky 

Elongation  of  ineliaeotione ".16.  ".49*.  ".14 

H.EX.M 8 


.4         tests  of  iron,  steel,  and  other  materials. 

Pace  Plate,  No.  7, 

No.  3750. 
Marks,  12  M^^J'P 
Diameter,  ".564. 
Sectional  area,  .25  square  iuch. 


Applied  Inadt. 


Total. 


Pound$. 

250 

1,250 

2,500 

3,750 

5.000 

6,250 

7,500 

8,750 

10,000 

11,250 

12.000 

12,250 

l:i,500 

12,750 

13,000 

13, 200 

14.000 

14,500 

15,000 

15,500 

]tf,000 

16,500 

17,000 

17.500 

18,000 

18,500 

19,000 

10,500 

20,000 

20,500 

21,000 

21,500 

21,800 


Per  sqiiaro 
Inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
35,000 
30,000 
35,000 
40.000 
45,000 
48.000 
40.  OOO 
50,000 
51,0(>0 
52,000 
54,000 
66,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
87,200 


Elongation 
per  inch. 


Inch. 
0. 

.000167 
.000300 
.000433 
.000600 
.000833 
.000967 
.001100 
.001288 
.001400 
.001567 
.901867 
.004267 
.005133 


.008500 

.010500 
.012533 
.014000 
.016888 
.019000 
.021833 
.024167 
.027167 
.030667 
.084333 


.044000 
.051338 


.0700 
.0067 
.1567 


Saccessive 
elongation 
perinoh. 


Inch. 
0. 

.000167 
.000133 
.000133 
.600167 


.000184 
.000133 
.000138 
.000167 
.000167 
.000800 
.002400 
.000866 
.001200 
.002167 
.002000 
.002083 
.002367 
.001938 
.002167 


.002834 
.003000 
.003600 
.003006 
.004600 
.005067 
.007333 
.007500 
.011167 
.0267 


Permanent 
set. 


Inch. 


SocoessiTe 
permanent 

set. 


/fidi. 


Remarks. 


Initialload. 


Elastio  limit. 


Tensile  strength. 


Cr^naral  iummary. 


ifiile  strength  per  square  inch  of  original  section poonds..    87,200 

Stic  limit  per  aonare  inch  of  originu  section do...    48^000 

ngation  per  inch  aftermptore Inch..    0l2S33 

Dgation  per  inch  under  strain  at  elastic  limit do...  •001567 

taction  in  diameter  at  point  of  rupture do...       .191 

taction  in  area  after  rupture,  per  centum  of  original  section 67.0 

kition  of  rupture at  the  middle  of  stem 

iracter  of  broken  suiiSMe ^.. silk; 

^  ".6 


ligation  of  inch  sections.. 


.".14»  ".47%  ' 


tests  of  ibon,  steel,  and  otheb  materials. 

Bbeeoh  Block,  No.  10. 

No.  3801. 
Marks,  "^«%»« 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


115 


AppUed  loads. 


TtoteL 


PerMiuure 


romudt. 

260 
1.250 

2;  SCO 

3,750 
6.000 
0.250 
7.500 
8L750 
10,000 
11.250 
12,000 
12.2S0 
12.500 
1%750 
13.000 
13,500 
li.000 
14,500 
15.000 
15,500 
16^000 
10.500 
17.000 
17.500 
1^000 
Ifl^SOO 
19.000 
10,500 
20,000 
20^500 
21^0CO 
21.600 
22.000 
21;  500 
22.830 


'erMa 
isdL 


FowndM. 
1.000 
6.000 
10.000 
15.000 
20.000 
25^000 
30.000 
36.000 
40.000 
45.000 
48.000 
49.000 
50.000 
51.000 
52.000 
54.000 
56,000 
58.000 
00.000 
02,000 
64,000 
66,000 
68.000 
70,000 
72.000 
74.000 
78.000 
78.000 
80.000 
82.000 
84.000 
86.000 
88.000 
90.000 
91,390 


Elongatioo 
perliich. 


Inch, 
.000100 


.000367 
.000567 
.000733 
.000900 
.001067 
.001900 
.001333 
.001467 
.001500 
.001833 


.006500 

.007167 


.010833 
.019067 
.014667 
.016667 


.021133 
.023567 


.032667 

.036667 

.041167 

.046333 

.0533 

.0600 

.0700 

.0033 

.1383 


SooceuiTe 
eloDgfttlon 
perlnob. 


Inch, 
0. 

.000100 
.000138 
.000134 
.000200 
.000106 
.000167 
.000167 
.000133 
.000183 
.000134 
.000033 
.000333 
.001807 
.001800 
.001067 
.001833 
.001883 
.001884 
.908000 
.002000 
.002166 
.002300 
.002484 


.003100 

.003067 

.004000 

.004500 

.006106 

.006067 

.0067 

.0100 

.0233 


Permanent 
set. 


SnooesaiTe 
permanent 


Inch. 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


CfenenU  summary. 


T«iiai]e  strength  per  aqnaie  inch  of  original  section pounds..    91.320 

EUfltieHmitpersqoareinohoforiginarseotion do...    40.000 

BoDiratkm  per inon  after raptore inch..    0.2333 

BosffUion  per  inch  under  strain  at  elastlo  limit do...  .001500 

BedDeUoB In  diameter  at  point  of  mptnie do...       .174 

Bedoetien Id  area  after  raptoxe,  per  oeotom  of  orisinal  section 62.2 

PoiitiMiof  mptare 1".20  fix>mothe  neck 

Chvaetor  of  broken  smtfkfoe silkv 

~"  loftoohseotioBa ".89*,  ".26,  i'ji 


116  TESTS   OF  IBON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3802. 

Mark8,^2MRj.BB 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


AppUed  loads. 

EloncatioD 
per  inch. 

Sncoescdve 
eloDcatioii 
per  inch. 

Pennanent 
set. 

Sncoessiye 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
incn. 

Pounds. 
250 

:;,  :^u 

6,  (Mil] 

7,  TAW 

10,  im 

KV  750 

ii.mH) 

11   'K^i 

Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,060 
46,000 
47,000 
48,000 
50.000 
62,000 
54,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74^000 
76,000 
78,000 
80,000 
82,000 
84.000 
85,640 

Ineh. 
0. 

.000067 
.000267 
.000367 
.000533 
.000667 
.000867 
.001067 
V 001233 
.001267 
.001300 
.001300 
.001387 
.001633 
.003000 
.005000 
.005833 
.008000 
.000700 
.011600 
.013667 
.016667 
.018000 
.020233 
.022833 
.026667 
.028333 
.032000 
.035833 
.040500 
.045333 
.0683 
.0683 
.0733 
.0933 
.1467 

Ineh. 
0. 

.000067 
.000200 
.000100 
.000166 
.000134 
.000200 
.000200 
.000166 
.000034 
.000033 
.0 

.000067 
.000286 
.001367 
.002000 
.000833 
.002167 
.001700 
.001000 
.001067 
.002100 
.002833 
.002233 
.002600 
.002834 
.002666 
.003067 
.003833 
.004667 
.004833 
.007067 
.0100 
.0100 
.0200 
.0634 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

U  500 

1    in  750 

Kl,  fMJO 

14,000 
U,500 

is.uoo 

IS,  500 
|«.(K>0 
lfi.5fJ0 
17,000 
17,  6iH) 
1B,iKW 
IS.iiOO 

lajm 
ID,  :if>o 

2U,  ln>& 
21,000 
21,410 

General  summary. 

Tensile  strength  per  square  inch  of  original  section , pounds..    8S,64# 

Elastic  limit  pQr  square  inch  of  original  section do...    44,000 

Elonfration  per  incn  after  rupture , inch..    0.2333 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001367 

11(m1  notion  in  diameter  at  point  of  ruptare ^.do...       .174 

Reduction  in  area  allec  ruptare, per  centnm  of  original  section S&2 

Position  of  rupture ".00  firomtheoeok 

Character  of  brokra  sur£EU3« silky 

Elongation  of  inch  sections  «... • ".  40*,'MT,".l^ 
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TJLBULATIOir  OF  COMFREBSION  SFMCIHEN8  FROM  Y^INCHB.  X,  RIFLED 

M0BTAB8. 


NoLof 
T9tL 

Posttioii  in  gim.    • 

Location  of 

intimate 

strength 

per 

sqnue 

ineh. 

ManneroffUlnre. 

Bemarks. 

778 

774 

TO 
77« 

777 
778 

do ., 

MMdle 

do 

Pwmd», 
58,860 
59,600 

64,080 
00.840 

68.900 
54,060 

TrijDie  flexure... 

FlntoMting. 
Do. 

Seoond  easting. 
Do.        ^ 

CMt.iranbody,Ko.l.... 
....do      

Middle 

..  .do   

Tifoleflexnn... 

CMt-iTODbody.No.1.... 
....do -..-. 

Middle 

do 

Triple  fl«nixe... 

SQUARE  STEEL  WIRE, 

MANUFACTURED  BY  THE  WASHBURN  AND  MOEN  MANUFACTURING 
COMPANY,  WORCESTER,  MASS. 
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TESTS   OP  IRON,    STEEL*   AND   OTHER  MATERIALS. 

FIRST  LOT. 

"M  BQVABE  STEEL  WISE. 

First  Coil  Wrioht,  17J  Pounds. 

Na2541. 

Dimensions, "  .1480  x  "  .1483. 
Sectional  area,  .0219  square  inch. 
Ganged  length,  W. 
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' 

SvoeeMiTe 
perl&eh. 

Sacoenive 

set. 

Total. 

Ptoraqiaue 

Ekontion 
perllnob. 

PenoaiwBt 

set 

Kemarka. 

InSh. 

Pmmdt, 

Pmmdi. 

JimA. 

/iMik 

ImOu 

Ineh. 

100 

fi^ooo. 

0. 

0. 

0. 

0. 

Initial  load. 

219 

10,000 

.00017 

.00017 

.00001 

.00001 

328 

15.000 

.60686 

.00018 

.00001 

0. 

438 

20,000 

.00068 

.06017 

.00003 

.00002 

647 

26.000 

.00071 

.00019 

.00004 

.00001 

6S7 

80.000 

.00090 

.00019 

.00004 

0. 

706 

36^600 

.00110 

.00020 

.00004 

0. 

876 

40.000 

.00128 

.00018 

.00006 

.00008 

«» 

41,000 

.00161 

.00028 

.00009 

.00003 

1.005 

60,000 

.00169 

.00018 

.00010 

.00001 

1,204 

66^000 

.00190 

.00021 

1,314 

60.000 

.00219 

.00022 

.00018 

.00006 

11423 

66.000 

.00231 

.00019 

...... ...... 

1.583 

70,000 

.00258 

.00032 

.00026 

.00008 

1,612 

75,000 

.00278 

.00020 

1,70 

80,000 

.00297 

.66024 

.60034 

.00006 

1,861 
1,871 

8S.O0O 
90,000 

.00344 

.00028 

.00024 

.00040 

.00006 

£oeo 

95lO0O 

.00866 

.00022 

2^190 
2.290 

100.000 
106,000 
110,000 

.00466 

.00096 
.00038 
.00031 

.00052 

.00012 

SlaatioUmit 

.00075 

.00028 

%S» 

116,000 

.00490 

.00034 

2,688 

120.000 

.00523 

.00033 

.00107 

.00032 

2,'737 
21847 

125.000 
130^000 

.60573 
.00631 

.00050 
.00058 

.00170 

.00063 

2;m 

8,066 

185,000 
140.000 

.00731 
.01022 

.00100 
.00291 

.00492 

.00322 

8.176 

146^000 

.019 

.00678 

3.806 

146^380 

Tensile  atrengtb 

General  aummary. 

Tonile  strength  per  square  iooh  of  original  section • pounds.  146,390 

BsBtie  limit  per  Mroarefaich  of  originaT section do..  100,000 

Khmgation  per  inen after  rapture inch.      0.025 

JEbngatioa  per  inch  under  strain  at  elastic  limit do..    .00392 

Kednotion  in  area  «fter  nature  per  centum  of  original  section 28.7 

Posittni  of  rupture ~ 2".25  inside  the  gauged  length 

Charaetar  of  brokfA  surfhee ^ silky,  semSed 
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No.  2542. 

Dimensions,  'M480  x  'M483  =  .0219  sqaare  inch. 
Sectional  aroa,  .0219  square  inch. 
Ganged  length,  lO'^ 


Applied  loadA. 

per  Inch. 

Saooeeetve 

1S» 

PermaDent 
set. 

Sacceesive 
pennanent 

Bet. 

Remarlca. 

TotaL 

PerflqDtre 
inch. 

Poundi. 

100 

219 

328 

488 

547 

657 

766 

876 

966 

1,096 

1,204 

1,314 

1,423 

1,533 

1642 

1.752 

J.  861 

1,071 

2.080 

2.100 

2,200 

2,400 

2,618 

2,628 

2.787 

.     2,847 

2.056 

3,066 

3,175 

Pmmdt. 

6.000 

10.000 

15,000 

20,000 

25.000 

30.000 

35,000 

40.000 

45,000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85.000 

00,000 

'    06.000 

100,000 

106,000 

110,000 

116,000 

120,000 

126.000 

130,000 

185.000 

140,000 

145.000 

Inch, 
0. 

.00020 
.00037 
00066 
!00074 
.00094 
.00113 
.00188 
.00162 
.00171 
.00192 
.00214 
.00234 
.00256 
.00274 
.00304 
.00324 
.00344 
.00378 
.00400 
.00481 
.00468 
.00406 

.00508 
.00651 
.00773 
.01142 

0. 

.00020 
.00017 
.00019 
.00018 
.00020 
.00019 
.00020 
.00019 
.00010 
.00021 
.00022 
.00020 
.00081 
.00019 
.00080 
.00020 
.00020 
.00020 
.00027 
.00031 
.00027 
.00037 
.00037 
.00066 
.00053 
.00122 
.00360 

Inch, 
0. 

Inch. 
0. 

Tnitia]  load. 

Blaatic  limit. 
Tenaae  strength. 

•00004 

.00004 

.00010 

.00006 

.00020 

.00010 

.00028 

.00008 

.00038 

.00018 

.00044 

.00006 

.00062 

.00018 

.00083 

.00021 

.00118 

.00035 

.00189 

.00071 

.00602 



.00413 

Gmeral  sumnuiry. 

Tensile  HtrenfiCth  per  square  inch  of  orisinalseotioii poonds..  145,000 

Elastic  limit  per  sqiiAre  inch  of  original  section do...    00,000 

Elongation  per  inch  after  mptare inch..      0  020 

Elongation  per  inch  onder  strain  at  elastic  limit do...    .Oo;U4 

Reduction  in  area  after  mptoze,  per  centum  of  original  section 2H.7 

Position  of  roptare ^ ....1 4  inchinaide  the  ganged  lenslh 

Character  of  broken  sorfhoe ...^ ~ sillcy 


TESTS   OP   IKON,    STEEL,    AND   OTHER  MATERIALS. 

No.  2543. 

Dimensions,  'M48Dx'M483. 
Sectional  area,  .0219  square  inch. 
Ganged  length,  l(y\ 
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AppUedloodB. 

Elonmtion 
per  inch. 

SacoemiTe 
elongation 
per  inch. 

Inch, 

0. 

.00019 
.00016 
.00017 
.00019 
.00017 
.00028 
.00018 
.00020 
.00019 
.00021 
.00021 
.00020 
.00023 
.00021 
.(M024 
.00020 
.00024 
.00028 
.00020 
.0008H 
.00031 
.00038 
.00030 
.00052 
.00064 
.00104 
.00271 
.01187 

Permanent 
sot. 

Saocenaiye 

permanent 

set. 

Inch. 
0. 

Bemarks. 

TotaL 

PersqiuTe 
inch. 

Poimdt. 
1        109 
1        219 

PaundM. 

5.000 

10.000 

15.000 

20.000 

25.000 

30,000 

35,000 

40,000 

45,000 

50.000 

65,000 

60,000 

65.000 

70,000 

75,000 

80.000 

85,000 

90,000 

95,000 

100,000 

106,000 

110.000 

115.000 

120.000 

125.000 

130.000 

185,000 

140,000 

145.000 

148,580 

Inch. 
0. 

.00019 
.00035 
.00052 
.00071 
.00088 
.00111 
.00129 
.00140 
.00168 
.00189 
.00210 
.00230 
.00253 
.00274 
.00298 
.00318 
.00342 
.00370 
.00300 
.00423 
.00454 
.00482 
.00522 
.00574 
.00638 
.00742 
.01013 
.022 

Inek. 
0. 

Initial  loud. 

Elastic  limit. 

• 

Tensile  strength. 

'        3^ 

438 

547 

i         657 
786 

.00001 

.00061 

876 

965 

1,095 
1,204 
1,314 
1,423 
1,533 
1,642 
1.752 
1,861 
1,971 
2,080 
2.190 
2,299 
2,409 

'  r^ 

2.737 
2,847 
,     2.956 
'     3.066 
3,175 
3.210 

.00012 

.00011 

.00015 

.00003 

.00022 

.00607 

.00086 

.00014 

.00041 

.00005 

.00057 

.00016 

.00079 

.00622 

.00102 

.00023 

.00178 

.00076 

.00474 

.00296 

General  eummar^. 

Tfttsile  atzength  per  square  inch  of  original  section pounds..  146,580 

Slvtio  limit  per  square  inch  of  original  section do...  100,  OCO 

Bionxa^km  per  incn  alter  rupture inch..      0.009 

Bongstion  per  inch  under  sfrain  at  elastic  limit do . . .    .  00390 

H^nction  in  area  after  rupture,  per  centum  of  original  section 22.8 

Poaitionof  ruptnra 1^'' outside  the  gauged  length 

('haracter  of  broken  suxikce silky 


No;  2544. 

Sample  which  contains  two  places  along  its  length  which  are  not 
square,  but  approach  a  round  cross-section.  These  places  are  about  f 
long  each. 

Dimensions,  M466x'M484. 

Sectional  area,  .0219  square  inch. 

Tensile  strength,  3,192  pounds  =  145,750  pounds  per  square  inch. 

Fiactored  at  one  of  the  round  places.    Appearance  of  fracture,  silky^ 
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TESTS   OF  IRON,  STEEL,  AND   OTHEB   MATERIALS. 


PABTLiLLT  ANNEAJLED. 

No.  2646. 
Dimensions,  'M480x'M483. 
Sectional  area,  .0219  square  inch. 
Gauged  length,  lO"'. 


AppUed  iMds. 

Sac«o88ive 

elonsation 

p«r  inch. 

JfiM. 
0. 

.00021 

.00021 

.00020 

.00023 

.00023 

.00032 

.00031 

.00056 

.00055 

.001K9 

.00427 

.00702 

.005 

.007 

.010 

.014 

Permanent 
■et. 

0. 

Sacoeasive 
set 

Bamarks. 

Total. 

PerBooare 

per  inch. 

Poundt. 

,  109 

210 

328 

438 

547 

657 

766 

876 

985 

1,005 

1.204 

1.314 

1,423 

1,533 

1.642 

1,752 

1,861 

1,071 

PoWidM. 

6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50.000 
56,000 
60,000 
65,000 
70,000 
75,000 
80,000 
86,000 
00,000 

Imsh. 
0. 

.00021 

.00042 

.00062 

.00085 

.00108 

.00140 

.00171 

.00227 

.00282 

.00471 

.00808 

.016 

.021 

.028 

.038 

.052 

IneK. 

a 

Initial  load. 
JBlastioUmit 

ToDBile  atreogth. 

.00013 

.00013 

.00038 

.00025 

.00118 

.00080 

.00678 

.00560 

General  vummary. 

Tensile  rtreoKfli  per  square  inch  of  oristnal  section poonds..  90,000 

Elastio  limit  per  square  inch  of  original  seotioii do  ...  30,000 

Elongation  per  inoD  after  rapture I ^.incb..    0.087 

Elongation  per  iiioh  nnder  strain  at  elasticliniit do...  .00108 

Kedaction  in  area  after  ruptare,  per  centam  of  original  seotlon ^...      5&9 

Position  of  raptare 1".8  inside  the  ganged  leogdi 

Character  of  DToken  snrfiM)e fine,  silky 


tests  of  iron,  steel,  and  other  materials. 
Partially  Annealed. 
No.  2546. 

DimenBions,  'M480  x  'M483. 
Sectional  area,  .0219  sqaare  igch. 
Gauged  length,  W. 
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SaocesftiTe 
elonjption 
per  inoh. 

Permanent 
Bet. 

Succeeaive 
per»«..„t 

Remarks. 

Total. 

Per  squAre 
incli. 

per  inch. 

Pounds. 
109 
219 

POttfKb. 

5,000 
10  000 

Ineh. 
0. 

.00017 
.00037 

'.00082 

.00104 

.00135 

.00165 

.00203 

.00248 

.00331 

.00712 

.01192 

.020 

.326 

.036 

.047 

.068 

Tneh, 
0. 

.00017 
.00020 
.00023 
.00022 
.00022 
.00031 
.00030 
.00038 
.00046 
.00083 
.00381 
.00481) 
.00804 
.006 
.010 
.011 
.021 

0. 

Inch. 
0. 

IiiUial  load. 
Elastic  limit. 

Tensile  strength. 

328             16,000 
438            20.000 
547             25.000 

&1 
766 

30,000 
35,000 
40.000 
45.000 

.000  7 

.00017 

H76 
085 

.00044 

.00027 

1,095            50,000 
1,204    1        55,000 
1.314    1        60,000 
1.423    1        65,000 
1,538    1        70.000 
1, 643             75. 000 

.00086 

.00042 

.00488 

.00412 

1,758 
1,861 
1,971 
%018 

80,000 
85,000 
90,000 
9a»150 

General  summary. 

Tensile  atreni^  per  sqaare  inch  of  original  seotion pounds . .  92, 1  TiO 

Elastic  limit  per  Moare  inch  of  original  seotion do...  30.  OOu 

Elongation  per inea  after  raptore inch..    O.unH 

Kloogntion  per  inch  onderstnain  at  elasUe  limit./ do...  .00104 

K<]dnction  in  area  after  mptare,  per  centnm  of  original  seotion 58.  !> 

Position  of  mptnre If' inside  the  ganged  lonuth 

Character  of  broken  anrfaoe jdne,  silky 
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Seoonb  Coil— Weight,  23  Pounds. 

No.  2547. 

Dimensions,  ".1492  x  'M488. 
Sectional  area,  .0222  square  inch.     . 
Gauged  length,  10". 


Applied  loAdB. 

Eloneation 
per  mob. 

Sacce«AlTe 

elongation 

per  inch. 

Permanent 
aet. 

SucceaaiTe 

permanent 

«et 

Bemarka. 

Total 

P»r  square 

Potrnds, 

111 

222 

333 

444 

555 

666 

777 

K88 

900 

1.110 

1,221 

1,332 

1.443 

1,554 

1,665 

1,776 

1,887 

1.998 

2,109 

2,220 

2.331 

2.442 

2,553 

2.664 

2,775 

•A  886 

•A  997 

3, 108 

3,219 

3.330 

3.441 

3,552 

3,663 

3,710 

Poundi. 

5,000 

10.000 

15,000 

20,000 

25,000 

30,000 

85,000 

40,000 

45.000 

60,000 

56,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110, 000 

115, 000 

120.000 

125,000 

130.000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165.000 

167. 120 

Inch. 
0. 

.00016 
.00038 
.00046 
.00060 
.00081 
.00096 
.00116 
.00139 
.00154 
.00171 
.00192 
.00210 
.00231 
.00250 
.00268 
.00288 
.00310 
.00332 
.00354 
.Oa370 
.00400 
.00429 
.00452 
.00490 
.00511 
.00542 
.00585 
.00644 
.00702 
.00797 
.01072 
.022 

Inch. 
0. 

.60016 
.00017 
.00013 
.00014 
.00021 
.00017 
.06018 
.00023 
.00016 
.00017 
.00021 
.00018 
.00021 
.00019 
.00018 
.00020 
.00022 
.00022 
.€0022 
.00016 
.OU030 
.00029 
.00023 
.00038 
.00021 
.00031 
.00043 
.00059 
.00068 
.00005 
.00276 
.01128 

Indi. 
0. 

Inch. 

Initial  load. 
ElaHtiolimiL 

0. 

.00002 

.ooooa 

.00009 

.00007 

.66o2i 

.00012 

.00042 

.00021 

.00094 

.00052 

.00473 

.00379 

General  tumtnary, 

TenHilo  strength  per  square  inch  of  original  section pounds..  167.120 

RIsAtic  limit  per  square  inch  of  originalseotion do..  105.000 

Klongation  per  inch  after  rupture inch..     0.013 

Elongation  per  inch  under  strain  at  elastic  limit do..    .00370 

Reduction  in  area  after  rupture  per  centum  of  original  section 21.7 

Position  of  rapture 1".  85  outaide  the  ganged  lancUi 

Character  of  broken  surface aflky 


TESTS   OP   IBON,    STEEL,    AND   OTHER  MATERIALS. 

No,  2548. 
Dimensions,  'M492  x  ".1488. 
Sectional  area,  .02  J2  square  inch. 
(Janged  length,  10". 
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AppU 
Total 

Ddlonda. 
Persauftre 

Eloogation 
per  inch. 

SncoeMive 
elonpration 
per  inch. 

Permanent 
set 

SncoessiTe 

permanent 

set. 

Bamttks. 

Ill 

322 

333 

444 

656 

860 

777 

888 

980 

1,U0 

1,221 

1,832 

1,443 

1.554 

1,886 

1,778 

1,887 

1,998 

2,109 

2,220 

2.331 

2.442 

2,563 

2;  684 

2,775 

2.888 

2;8S7 

a^ioe 

8.218 
3.330 
3.441 
3.862 
8,883 

5,000 

.  10,000 

15,000 

20.000 

25,000 

80.000 

35.000 

40.000 

45.000 

50.000 

55.000 

60.000 

66.000 

70.000 

75.000 

80.000 

85^000 

90,000 

96.000 

100.000 

106,000 

110.000 

U5,000 

120,000 

125^000 

130,000 

185^000 

140,000 

146^000 

160,000 

155.000 

160,000 

185,000 

IndL 

0. 

.00019 
.00038 
.00057 
.00078 
.00093 
.00111 
.00129 
.00147 
.00167 
.00186 
.00208 
.00227 
.00248 
.00267 
.00287 
.00311 
.00332 
.00351 
.00376 
.00401 
.00423 
.00451 
.00477 
.00508 
.00635 
.00669 
.00606 
.00664 
.00709 
.00828 
.01158 
.028 

Inch. 

a 

.00019 
.00019 
.00019 
.00019 
.00017 
.00018 
.00018 
.00018 
.00020 
.00019 
.00020 
.00021 
.00019 
.00021 
.00020 
.00024 
.00021 
.00019 
.00025 
.00026 
.00022 
.00028 
.00028 
.00031 

00027 
.00034 

00038 
.00049 
.00055 
.00119 
.00380 
.01642 

Inch. 
0. 

IndL 
0. 

Initial  load. 

SlaatioUmit. 
Tensile  strenn^th. 

.00008 

.00008 

.00015 

.00007 

.00024 

.00009 

.00041 

.00017 

.00068 

.00037 

.00118 

.00050 

.00638 

.00420 

General  ewnmary, 

Tensfle  atreoii^  per  nqnare  ineh  of  original  section ponnds..  165,000 

Elsstie limit  per  sqoare inch  of  original  section do...  110.000 

ElpQgation  per  inon  after  rnptore Inch..      0.022 

Kongation  per  inch  under  strain  at  elastic  limit do...      .00428 

Reduction  in  «rea  after  rapture,  per  oentnm  of  original  section 28.0 

Position  of  raptore 4|'Mnside  the  ganged  length 

Chuacterof  broken  snrlisce , silky,  slightly  gran  lua^ 

H.  T&x,  14 9 


"V^ 


130  "TESTS   OF   IRON,    STEEL,   AND   OTHER   MATERIALS. 

No.  2549. 

Dimensions,  ''.1492  x  'M488. 
Sectional  area,  .0222  square  inch. 
Changed  length,  1<K'. 


Applied  loads. 

Eloneation 
porlnch. 

SacoeaslTe 
elonimtioo 
perlnch. 

Permanent 
set 

SaeoeadTe 

permanent 

set 

Bemarks. 

Total. 

Persqaare 

Pounds. 

HI 

222 

888 

444 

666 

000 

777 

888 

999 

1,110 

1^221 

1,832 

1,443 

1,654 

1.666 

1.776 

1,887 

1^996 

2.109 

2,220 

2,881 

2,442 

2,553 

^004 

2,776 

2,880 

2,997 

?108 

8^219 

8,880 

8,441 

8.668 

3,060 

Pounds. 

6.000 

10.000 

16,000 

20,000 

25,000 

80,000 

85,000 

40,000 

46.000 

60.000 

55.000 

60,000 

05,000 

70,000 

76,000 

80.000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

126,000 

180,000 

135,000 

140.000 

145.000 

150.000 

155,000 

100.000 

104,410 

Ineh. 

0. 

.00019 
.00080 
.00060 
.00076 
.OU006 
.00U2 
.00131 
.00148 
.00108 
.00184 
.00208 

.00243 
.00263 
.00283 
00300 
! 00325 
.00340 
.00373 
.00390 
.00418 
.00440 
.00472 
.00502 
.00530 
.00500 
.00008 
*  .00040 
.00700 
.00827 
.01120 

Bush. 
0. 

.00019 
.00017 
.00020 
.00019 
.00020 
.00017 
.00019 
.00017 
.00020 
.00010 
.00019 
.00019 
.00021 
.00020 
.00020 
.00023 
.00019 
.00021 
.00027 
.00023 
.00022 
.00028 
.00020 
.00030 
.00034 
.00030 
.00037 
.00043 
.00000 
.00121 
.00299 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

Elaatio  limit. 
TenaUe  strenKth. 

.00000 

.00000 

.00013 

.00007 

.00028 

.00010 

.00042 

.00019 

.00004 

.00022 

.00115 

.00051 

.00509 

.00394 

GeMral  summary. 

Tensile  strength  per  sqoATe  inch  of  original  section ponnds..  104,410 

Elastio  limit  per  sqaare  inch  of  original  section do...  110,000 

Elongation  per  iDon  after  mptore inch..     O.O07 

Elongation  per  inch  nnder  strain  at  elastic  limit do...    .00146 

Seduction  in  area  after jraptore,  per  oentom  of  original  seotion 38.7 

Position' of  roptnre ^ outside  the  ganged  length,  in  Jaws  of  mschine 

Character  of  broken  snrlboe ^ aiSks 


TESTS   OF   IBON,    ST££Ly    AND   OTHER  HATEBIALS. 

Thibd  Coil — Weight,  18J  Pouia>s. 
No.  2560. 

Dimensions,  ".1492  x  'M488. 
Sectional  area,  .0222  square  inch. 
Ganged  length,  10". 
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Applied  loads. 

m  An  jvm  ti^n 

Suoeeseire 
elongation 
perinch. 

Pennanent 

set. 

Snooeasire 
set. 

BMnarka. 

TotaU. 

Persqaue 
iaon. 

perinoh. 

Pounds, 
HI 
222 
33S 

Poundt. 

5^000 

10,000 

16,006 

20.000 

25,000 

30,000 

35,000 

40.000 

45,000 

50,000 

65,060 

60,000 

66,000 

70,000 

75.000 

80,000 

85.000 

90,000 

96,000 

100.000 

105,000 

110,000 

116,000 

120,000 

125.000 

130,000 

133,000 

140,000 

142;  520 

Inch. 
0. 

.00017 
.00035 
.00054 
.00074 
.00094 
.00100 
.00130 
.00148 
.00168 
.00188 
.00208 
.00227 
.00233 
.00275 
.00298 
.00325 
.00353 
.00379 
.00413 
.00445 
.00479 
.00522 
.00572 
.00637 
.00734 
.00946 
.01684 

IncK 

0. 

.00017 
.00018 
.00019 
.00020 
.00020 
.00006 
.00030 
.00018 
.00020 
.00020 
.00020 
.00019 
.00026 
.00022 
.00023 
.00027 
.00028 
.00026 
.00034 
.00039 
.00034 
.00043 
.00052 
.00066 
.00097 
.00212 
.00688 

IndL 
0. 

JfM». 

0. 

Initial  load. 

Slastie  limit. 
Tensile  strength. 

444 

1         565 

'         «6 

1         777 

888 

909 

.00010 

.00010 

1,110 

1     1,221 

1,832 

1,443 

.00018 

.00008 

I     1,664 

1     1|665 

I     1,776 
1,887 

.00037 

.00010 

1,906 

2,109 

2,226 
2,331 

.00072 

.00085 

2,443 
2.563 
2^664 
2,776 

.00144 

.00072 

2^8M 

2,997 
3,106 
3,164 

.oidss 

.00914 

General  summary. 


Teiufle  strength  per  square  inch  of  original  section pounds.. 

Zlsstie  limit  per  square  inch  of  original  section do... 

Kbogation  per  incn  after  raptnre inch.. 

BoBj^tton  per  inch  under  strain  at  elasiiclimit do...    

Scdi^on  in  area  after  rupture,  per  centum  of  original  section 29.7 

PodtkMfc  of  rupture outside  the  ganged  length,  in  Jawa  of  machine 

Chsneter  of  broken  anrfkoe silky 


142, 520 
80,000 
0.009 
00298 


132  TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS. 

No.  2551. 

Dimensions,  'M492  x  'M488. 
Sectional  area,  .0222  square  inch. 
Gauged  length,  10''. 


Applied  loads. 

SacoessiTo 
elongation 
per  inch. 

Permanent 
set. 

Siusceesire 
set. 

Bemarks. 

Total. 

Pereqaaie 
inoh. 

£]ongatioii 
per  inch. 

Pounds. 

Ill 

222 

333 

444 

555 

666 

777 

888 

999 

1,110 

1,221 

1,332 

1,443 

1,554 

1.665 

1,776 

1,887 
1,998 
2,109 
2,220 
2,331 
2.442 
2,553 

Pounds. 
5,000 
10.000 
15,000 
20.000 
25.000 
30.000 
35,000 
40,000 
45.000 
50.000 
55,000 
60,000 
65.000 
70.000 
75,000 
80,000 

85.000 
90.000 
95,000 
100,000 
105,000 
110,000 
115.000 

Inch. 
0. 

.00019 
.00035 
.00053 
.00074 
.00092 
.00109 
.00129 
.00149 
.00168 
.00188 
.00207 
.00228 
.00250 
.00271 
.00294 

.00315 
.00338 
.00368 
.00399 
.00423 
.00453 
.00494 

Inch. 
0. 

.00019 
.00016 
.00018 
.00021 
.00018 
.00017 
.00020 
.00020 
.00019 
.00020 
.00019 
.00021 
.00022 
.00021 
.00023 

.00021 
.00023 
.00030 
.00031 
.00024 
.00030 
.00041 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Rested  1  hoar  ander  ini- 
tial load. 

ElastioUmit. 
Tensile  strength. 

.00004 

.00004 

.00018 

.00009 

.00027 

.00014 

.00051 

.00024 

2,664 
2,775 
2886 
2,997 
3,108 
3.174 

120.000 
125,000 
130,000 
135.000 
140,000 
142,970 

.00536 
.00584 
.00669 
.00849 
.01666 

.00042 
.00048 
.00085 
.00180 
.00817 

.00111 

.00060 

.01088 

.00977 

General  summary.    . 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  142,070 

Elastic  limit  per  sooare  inch  of  originikl  section ^.do...    90.000 

Elongation  per  iDon after  niptare inch..     0.013 

Elongation  perinch  under  strain  at  elastic  limit do...    .00338 

Kednotion  in  area  after  rupture,  per  centum  of  original  section 29.7 

PoHition  of  rupture 3".l  inside  the  ganged  length 

Character  of  broken  snifaoo silky,  tr^ce  of  fine  granulation 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 
No.  2552. 

DimeDsions,  'M492  x  'M488. 
Sectional  axes^  .0222  sqaare  inch. 
Gauged  length,  "10. 
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permoh. 

Suooessive 
elongvtion 
p«rmoh. 

PermaDent 
a^ 

SncoeaaiTe 

permanent 

aet. 

Remarks. 

Total. 

Peraqnare 
Inch. 

Ul 
223 

Foundt. 
6,000 
10,000 
15.000 
20.000 
25.000 
30.000 
36,000 
40.000 
45.000 
50,000 
66,000 
60,000 
65^000 

70.000 

76^000 

80,000 

85,000 

90,000 

96,000 

100,000 

106,000 

110,000 

115,000 

120,000 

126.000 

130.000 

1^000 

140,000 

143,880 

Inch. 
0. 

.00017 
.00037 
.00056 
.00076 
.00093 
.00118 
.00133 
.00158 
.00170 
.00190 
.00810 
.00222 

.00250 
.00270 
.00200 
.00311 
.00334 
.00360 
.00386 
.00419 
.00449 
.00482 
.00524 
.00573 
.00640 
.00789 
.01263 

Ineh. 
0. 

.00017 
.00026 
.00019 
.00020 
.00017 
.00020 
.00019 
.00C20 
.00018 
.00020 
.00020 
.00012 

.00028 
.00020 
.00020 
.00021 
.00023 
.00026 
.00026 
.00033 
.00030 
.00033 
.00042 
.00049 
.00067 
.00149 
.00474 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 
Bemained   under  this 
load  2  hoara. 

Blaatlc  limit. 
Tensile  strength. 

833 

444 
566 
686 

777 
888 
980 

1,U0 
1,821 
1,332 
1,443 

l^ 
1,776 
1,887 
1,008 
2.109 

.00006 

.00006 

.00016 

.00010 

' 

.00027 

.00011 

2,230 
2,331 

.00040 

.00022 

2,442 

2.853 

2,664 
2,776 

.o6io2 

.00053 

tii 

Iw: 

*' 

1188 

3,196 

General  eummary. 

TeiMfle  strength  per  square  inch  of  original  section ponnds..  143,830 

Siastie  limit  per  Mnuare  inch  of  original  section do...  100,000 

SkngatiMi  per  inon  after  mptore inch..      0.012 

BpDgackm  per  inch  under  strain  at  elastio  limit do...    .00380 

Ssdnetaon  in  area  after  roptare,  per  centum  of  original  aection 2:!.  9 

PosuioB  of  rapture outside  gauged  length,  in  holder  jaws 

GUzaoterof  bnikienaazlhoe silky 


134  TESTS   OF   IRON,    STEEL,    AlH)   OTHER   MATERIALS. 

FIRST  LOT. 

'MO  SQUARE  STEEL  WIEE. 

First  Coil— Weight,  23|  Pounds. 

No.  2653. 

Dimensions,  'M003  x  'M013* 
Sectional  area,  '^010. 
Oaaged  length,  10''. 


Elongation 
per  inch. 

Sncoessive 
per  inch. 

P^tmanent 

set 

Snooeaslve 

permanent 

set 

Bemarks. 

TotaL 

Peraotiare 

Potwwif. 
60 

100 
160 
200 
250 
300 
860 
400 
450 
500 
550 
600 
650 
700 
750 
800 
850 
900 
050 
1,000 
1,050 
1,100 
1,150 

i.aoo 

1,250 
1.800 
1,850 
1,400 
1,450 
1.500 
1.628 

Poundt. 

5,000 

10.000 

16,000 

20,000 

25,000 

30.000 

85,000 

40,000 

45.000 

50,000 

65.000 

60,000 

66,000 

70,000 

76,000 

80,000 

85,000 

90,000 

05,000 

100,000 

105,000 

110,000 

115,000 

120.000 

125.000 

130.000 

136^000 

140,000 

145,000 

150,000 

152.800 

Inch. 
0. 

.00024 
.00044 
.00064 
.00083 
.00103 
.00121 
.00180 
.00160 
.00180 
.00200 
.00218 
.00242 
.00260 
.00278 
.00299 
.00322 
.00342 
.00364 
.00390 
.00420 
00448 
.'00474 
.00509 
.00549 
.00588 
.00641 
.00722 
.00891 
.01232 

Inch, 
0. 

.00024 
.00020 
.00020 
.00019 
.00020 
.00018 
.00018 
.00021 
.00020 
.00020 
.00018 
.00024 
.00018 
.00018 
.00021 
.00023 
.00020 
.00022 
.00026 
.00030 
.00028 
.00026 
.00035 
.00040 
.00039 
.00053 
.00081 
.00160 
.00341 

Inch. 
0. 

Inch. 

0. 

Initialload. 

.00007 

.00007 

.00010 

.00003 

.00023 

.ooois 

Elaatio  Umit. 

.00036 

.00013 

.00071 

.00035 

.00184 

.ooiis 

Tensile  strength. 

General  eumnutry. 

Tensile  strength  per  sqnaare  inch  of  original  section pounds..  152,800 

Elastic  limit  per  sqaareinoli  of  original  section do...    9r«.tMjo 

Elongation  per  incn  after  mptnre inch..     0.009 

Elongation  per  inch  nndersorain  at  elastic  limit....' do...    .0W6i 

Bednotion  in  area  after  mptoie^  per  centum  of .  original  section 36.0 

Position  of  rapture outside  gauged  length,  in  holder  jftw» 

Character  of  hrokensarfiMse taOty 


XBSTS   OF   IBOKy  STEEL^   AND   OTHER   ICATERIALS. 

TSo.  2564. 

Dimensions,  'M003  x  'M013, 
Se<$tional  area,  ^^01. 
Ganged  length,  W. 
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AppUedlfMda. 

'ar 

SncoesslTe 
elongation 
per  inch. 

P«nnanent 
a«t. 

Snooeeeive 

permaDent 

aet. 

Bemarka. 

Total. 

Persanare 

FwndM 
50 
100 
150 
100 
250 
300 
850 
400 
460 
500 
550 

Pounds. 

5.000 

10,000 

15,000 

20.000 

26.000 

80,000 

85,000 

40,000 

46.000 

50.000 

65.000 

60.000 

66^000 

70,000 

75.000 

80,000 

86.000 

90.000 

95,000 

100,000 

106,000 

110,000 

116,000 

120,000 

125,000 

180,000 

136^000 

140,000 

145^000 

149,800 

Jneh. 
0. 

.00023 
.00044 

AnAAJ. 
«  UUUvA 

.00085 
.00105 
.00128 
.00144 
.00164 
.00184 
.00204 
.00228 
.00249 
.00269 
.00289 
.00313 
.00341 
.00362 
.00388 
.00412 
.00442 
.00478 
.00502 
.00584 
.00683 
.00625 
.00688 
.00785 
.01089 

Inch, 
0. 

.00023 
.00021 
.00020 
.00021 
.00020 
.00018 
.00021 
.00020 
.00020 
.00020 
.00024 
.OOOtl 
.00020 
.00020 
.00024 
.00028 
.00021 
.00026 
.00024 
.00930 
.00081 
.00029 
.00032 
.00049 
.00042 
.00063 
.00097 
.00254 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

• 

Elastio  limit. 
Tensile  strengih. 

.00009 

.00009 

600 
650 

.ooois 

.00004 

700 
750 
800 

850 
900 
960 

1,000 
1,«50 
1,100 
1.150 
1,200 
1.250 
1.360 
1.360 
1.400 
1.450 
1.498 

.00081 

.00018 

.00052 

.00021 

.00087 

.00035 



.00288 

.00146 



General  twnmary. 

Teuile  strength  per  aqoare  inch  of  original  section poanda..  149,800 

ElMtio  limit  per  sqtiarelnoh  of  original  section: do...  100,000 

Sbingstioii  per incb  after  Toptnxe- Inch..      0.006 

Elongation  per  inch  nnderstraln  at  elastio  Umit. do...    .00412 

Bedaedon  in  area  after  roptnre,  per  oentom  of  original  section 86.0 

Pioiltion  of  roptore 2".  4  outside  the  ganged  length 

Cluraetar  of  broken  anrfhoe ; ailky 


1 
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TESTS  OF   IRON,  STEEL,  AND  r  OTHER  MATERIALS. 


No.  2555. 


Dimensions,  'M003  x 
ISectional  area,  '^01. 
Gauged  length,  W. 


.1013. 


Applied  loads. 


Total. 


Per  square 
Idcu. 


BlonsaUon 
perinoh. 


SncoeasiTe 
elonsatioD 
perinob. 


Permanent 
aet 


Sncoeaaive 
pennanent 


Pottndi, 

80 

100 

180 

200 

280 

800 

380 

400 

480 

800 

680 

600 

680 

700 

780 

800 

880 

900 

080 

1,000 

1.080 

1,100 

1,180 

1,200 

1,280 

1,300 

1,380 

1,400 

1.480 

1.800 

1.826 


Pounds. 

8.000 

10,000 

18,000 

20,000 

28,000 

30,000 

88,000 

40.000 

48,000 

80,000 

68,000 

60,000 

68.000 

70,000 

78.000 

80.000 

88,000 

90,000 

98,000 

100.000 

108.000 

110.000 

118, 000 

120,  000 

128,000 

130,000 

138.000 

140.000 

148,000 

180,000 

182,600 


Ineh, 
0. 


.oooa 

.00068 
.00083 
.00103 
.00123 
.00141 
.00162 
.00178 
.00198 
.00216 
.00239 
.00286 
.00278 
.00298 
.00322 
.00341 
.00362 
.00387 
.00416 
.00444 
.00475 
.00807 
.00881 
.00886 
.00641 
.00716 
.00880 
.01180 


Inch. 

0. 

.00028 
.00019 
.00021 
.00018 
.00020 
.00020 
.00018 
.00021 
.00016 
.00017 
.00021 
.00023 
.00017 
.00019 
.00020 
.00027 
.00019 
.00021 
.00028 
.00029 


Ineh. 
0. 


Ineh, 
Ol 


Initial  load. 


.00007 


.00004 


.00011 


.00004 


.00023 


.00012 


ElaaUcllmit 


.00031 
.00032 
.00044 
.00085 
.00058 
.00078 
.00174 
.00200 


.OOOGO 


.00037 


.00170 


.00110 


Tensile  strength. 


General  aummary. 

Tensile  strength  per  square  inch  of  orlfrinal  section pounds..  162,600 

Elastic  limit  per  square  inch  of  original  section do...    95,000 

Elongation  per  inch  after  rupture inch..     O.0O9 

Elongation  per  inch  under  strain  at  elastic  limit Z do...    .00362 

Bednotion  in  area  after  rupture,  per  centum  of  original  section^ 2&0 

Position  of  rupture ^ ".90  oataida  the  ganged  lenfcth 

Character  of  brokanaufaoe silky 


tests  op*: iron,  steel,  and  other  materials. 
Partially  Annealed* 
No.  2656. 

Dunensions,  'M003  x  'M013. 
Sectional  area,  ^^01. 
Ganged  length,  1(K^ 
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perlnoh. 

SnooeMlre 
ekmgation 
pwlnoh. 

Parmaiftsnt 
aet 

BoooeaciTe 

Bamsrka. 

ToUL 

PerMiiAre 
Ineh. 

50 
100 
160 
20O 
260 
300 
360 
400 
450 
SOO 
660 
000 
650 
700 
760 
80O 
860 
882 

Foundt. 
5,000 
10.000 
15.000 
20.000 
25^000 
30.000 
35,000 
40,000 
45,000 
50,000 
56,000 
00,000 
05^000 
70.000 
75,000 
80,000 
85,000 
88,200 

Inch. 

a 

.00046 
.00002 
.00084 

.00100 

.00131 

.00153 

.00183 

.00210 

.00244 

.00287 

.00348 

.00674 

.022 

.000 

.035 

.045 

Inch, 
0. 

.00046 
.00010 
.00022 
.00026 
.00022 
.00022 
.00030 
.00027 
.00004 
.00043 
.00061 
.00026 
.01626 
.008 
.006 
.010 

0. 

Ineh. 
Ol 

Initial  loud. 
ElMtlo  limit 

ToDsUeatrength. 

.00028 

.00023 

I 

General  summary, 

TcoafleatraDictli  per  aq[iiar«  inch  of  original  aection peonds..  88.200 

Baatio  limit  per  aqoare  inch  of  original  aeotion do  ..  35,000 

Klongstlan  per  inon  after  rapture inoh..    0.046 

£kmgatioo per inoh under atraln a* elaaticlimit do  ..  .00153 

Bednetianm  area  aftermptore^  per  oentom  of  original  aeetion ~ 55.0 

PoaiUen  of  rapture '. 3'MO  outside  the  gauged  lenirfcli 

.Chaacter  of  broken  sazfiMe aUky 


'-^L^; 


138       tests  op  iron,  steel,  and  other  materials. 
Partlally  Annealed. 
No,  2667. 

Dimensions  'M003  x  'M013. 
Sectional  area,  '^01. 
Ganged  length,  W. 


AppUedloiidB. 

Blonntion 
peruieh. 

oTieoeooive 

PemuuMnt 

set. 

Sueoesaive 
permanent 

set. 

Bemarki. 

ToM 

Per  square 
inoL 

Povnds. 
00 
100 
160 
SOO 
260 
800 
860 
400 
460 
600 
650 
000 
660 
700 
760 
800 
845 

Poundi. 
6^000 
10,000 
15,000 
20.000 
26,000 
30,000 
86,000 
40,000 
46.000 
60,000 
66,000 
60,000 
66,000 
70,000 
75,000 
80,000 
84,500 

Jneh. 

0. 

.00087 
.00062 
.00088 
.00112 
.00186 
.00161 
.00102 
.00226 
.00268 
.00326 
.00643 
.013 
.028 
.086 
.046 



IndL 
0. 

.00037 
.00026 
.00026 
.00024 
.00024 
.00026 
.00081 
.000J4 
.00087 
.00063 
.00317 
.00667 
.015 
.008 
.010 

IndL 
0. 

Inch. 
0. 

Initial  lead. 
BlaaUcUmtt. 

.00028 

.00028 

1 

Tensile  strength. 

General  summary. 

Tensile  strenflth  per  sqoare  inch  of  original  section poondB..  84,500 

Blssticlimit  per  square  inch  of  original  section do...  35,000 

3Elongatioa  per  inch  after  mptaro inoh..    0.0M 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00161 

Bednotion  in  area  aftw  rapture,  per  oentnm  of  original  section S^.O 

Position  of  mptore ".25  inside  the  ganged  leofth 

Charaoter  of  broken  enrltoe silky 


TESTS   OF   lEON,    STEEL,    AND   OTHER   MATERIALS. 
MO  80UABE  STEEL  WIEE. 

SEOOND  OoIL— WkIQHX,  3^  POTJNDS, 

No.  2558. 
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Dimensioiis,  'M016  x  'M016. 
Sectional  area,  .0103  square  iBch« 
Ganged  length,  10". 


Applied  l«ads. 

per  Inch. 

Sacceaelve 
elongation 
perinoh. 

Permanent 
set. 

Snocesaiv© 

permanent 

seL 

BeAiarks. 

TotaL 

Per  Bqnare 
inoh. 

Poundt. 
51 

103 

Pound*. 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

65.000 

60,000 

65.000 

70,000 

76,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115.000 

120,000 

125,000 

130,000 

135,000 

140,000 

145.000 

146,900 

Inch. 
0. 

,00020 
.00086 
.00056 
.00074 
.00004 
.00111 
.00181 
.00151 
.90171 
.00188 
.00208 
.00231 
.00250 
.00270 
.00288 
.00314 
.00388 
.00355 
.00382 
.00410 
.00435 
.00465 
.00502 
.00560 
.00607 
.00601 
.C0879 
.018 

Inch. 
0. 

.  00020 
.00016 
.00020 
.00018 
.00020 
.00017 
.00020 
.00020 
.00020 
.00017 
.00020 
.00023 
.00019 
.00020 
.00018 
.00026 
.00019 
.00022 
.00027 
.00028 
.00025 
.000.T0 
.00037 
.00058 
.00047 
.00084  . 
.00188 
.00921 

Inch. 
0. 

Jnek. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

z 

206 
2S7 
309 

m 

412 
463 

.06660 

.06000 

615 

508 

618 
069 

.00000 

.00009 

721 

772 

824 
875 

.00016 

.00007 

927 
978 
3,030 
1,081 
1,133 
1.184 
1.236 
1,287 
1,339 
1,390 
,     1,442 

.00033 

.66617 

^ 

.00065 

.00082 

1,493 

1     1,514 

General  summary, 

TenQe  strength  per  square  indh  of  original  section pounds..  146,900 

Ehitio  limit  per  aqnare  inch  of  original  section do...    95,000 

Qooj^on  per  inon  after  mptore inch..      0.012 

Sloogstion  per  inch  under  strain  at  elastic  Umit do...    .00355 

HfldoctiQn  in  area  after  mptnre,  per  centum  of  original  section 37.9 

Po8itiim  of  rupture ''.25  outside  the  gauged  length 

Chsraeter  of  broken  sorfaoe silky 


140  TESTS  OF  IRON,    STEEL,    AKD   OTHER  MATERIALS. 

Ko.  2559. 

Dimensions,  "MW  x  'M016. 
Sectional  area,  .0103  square  inch. 
Ganged  length,  lO'^ 


AppUed  loads. 

Elonffation 
per  inch. 

SnooeMive 
per  inch. 

PemiMient 
set 

SOMMllTS 

Bemwlcs. 

TotaL 

Per  sqoare 

Poundt. 

51 

108 

154 

206 

267 

809 

860 

412 

463 

615 

566 

618 

669 

721 

772 

824 

875 

927 

978 

1,080 

1,081 

1,138 

1.184 

1,236 

i;287 

1,330 

1,442 
1.403 
1,522 

PoufuZff. 

5,000 

10.000 

15,000 

20.000 

25.000 

80,000 

85,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80.000 

85,000 

90,000 

95,000 

100,000 

J05, 0<iO 

110.000 

116.000 

120,000 

125,000 

130, 000 

135,000 

140,000 

145.000 

147,770 

Inch. 
0. 

.00028 
.00048 
.00068 
.00088 

•oom 

.00127 
.00150 
.00174 
.00194 
.00214 
.00233 
.00256 
.00272 
.00294 
.00318 
.00339 
.00362 
.00384 
.00409 
.00438 
.00468 
.00497 
.00531 
.00578 
.00620 
.00808 
.00862 
.016 

Inch. 

0. 

.00028 
.00020 
.00020 
.00020 
.00023 
.00016 
.00023 
.00024 
.00020 
.00020 
.00019 
.00023 
.00016 
.00022 
.00024 
.00021 
.00023 
.00022 
.00025 
.00029 
.00030 
.00029 
.00034 
.00042 
.00047 
.00188 
.00044 

0. 

Inch. 
0. 

Elastic  lindt 
Tensile  strength. 

.00008 

.00006 

.00019 

.ooou 

.00084 

.00016 

.00051 

.o6oi7 

.00089 

.00088 

....- 

.00308 

.00219 

General  9umfM/ry. 

Tensile  strength  per  sqnare  inch  of  orisinsl  section poands..  147.770 

Elastic  limit  per  square  inch  of  original  section do...  100,000 

Elongation  per  Incn  after  raptnre inch..     0.017 

Elongation  per  inch  nnder  strain  at  elastic  limit do...    .00100 

Beduction  in  area  after  ruptore,  per  centum  of  original  section 43.7 

Position  of  rnptore .1".4  inside  the  ganged  lensth 

Character  of  broken  snzflMse , alky 


TESTS   OF  IBON,  STE£L,  AND   OTHER   MATERIALS. 

No.  2560. 

Dimenaiong,  'M016  x  'M016.  . 
Sectional  area,  .0103  sqaare  inch. 
Gauged  length,  W. 


141 


Appli 
Total 

ed  loads. 

Rlongation 
per  inch. 

SacoeoeiTe 
pertnch. 

Permanent 
set. 

SaooeeslTe 

Bemarka. 

Poimdf. 
51 
108 
154 
206 
2W 
309 
300 
412 
463 
515 
566 
618 
MB 

5,000 

30,000 

39,000 

40,000 

45^000 

50,000 

55.000 

60,000 

66^000 

70,000 

75.000 

80,000 

85.000 

90,000 

96,000 

100,000 

105.000 

110,000 

115.000 

120.000 

125,000 

180,000 

135.000 

140,000 

145^000 

H7,4» 

Inch, 

0. 

.00020 
.00044 
.00064 
.00083 
.00108 
.00128 
.00141 
.00163 
.00180 
.00190 
.00216 
.00234 
.00259 
.00276 
.00295 
.00818 
.00340 
.00860 
.00384 
.00414 
.00441 
.00473 
.00009 
.00556 
.00609 
.00660 

ioio 

Inetu 

0, 
.00020 
.00024 
.00020 
.00010 
.00020 
.00020 
.00018 
.00022 
.00017 
.00019 
.00017 
.00018 
.00025 
.00017 
.00019 
.00023 
.00022 
.00020 
.00024 
.00030 
.00027 
.00032 
.00036 
.00047 
.00053 
.00090 
.00194 
.00707 

IndL 
0. 

Inek. 

Inltialload. 

Elastic  limit. 
Tensile  strength. 

.00001 

.uOOOl 

.00006 

.00007 

721 

772 

824 

875 

.00012 

.00004 

1       927 

m 

1.0» 
1.081 
1,133 
1,184 
1,236 
187 
1.339 
1.390 
1,442 
1,4a 
1,519 

.00080 

.00018 

.00078 

.00048 

.00842 

.00264 

General  eummary, 

Toufleitiengtliper  sqaare  inch  of  ori|Einftl  section pounds..  147,480 

|bfttio  limit  per  squftre  inch  of  originalseotion do...    95,000 

goDgaUon  per  inch  after  rapture inch..      0.012 

BoDsatton  per  inch  oader  strain  at  elastic  limit do...     .00860 

Bdoctioii  in  area  after  mptnre,  per  centom  of  original  section 43.7 

Pwition of  rapture r'.35  outside  the  gauged  lenjrth 

Cbvacier  of  broken  sorliaae silky 


142    TESTS  OP  IRON,  STEEL,  AKD  OTHER  MATERIALS. 

SECOND  LOT. 

'MO  SOUABE  STEEL  WIBE,  HOT  TXHITED. 

'Samples  which  have  not  beeu  coiled,  cat  fix>m  aection  of  wire  between 
the  draw  plate  and  reel  of  coil  No.  1. 

No.  2581. 

Dimensions,  'M003  x  'M002. 
Sectional  area,  .010  square  inch. 
Ganged  length,  10^^ 


Applied  IomU. 

Elongation 
perbicli. 

Suooetsive 
perlnoh. 

set. 

SnooMilve 

permuent 

set. 

Bemorks. 

Total. 

Persqiure 

PoundM. 

50 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

.    650 

700 

750 

800 

850 

900 

960 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1.850 

1,400 

1.450 

1,600 

1,560 

1,660 

Povtndt. 

6.000 

10.000 

15^000 

20.000 

25,000 

30,000 

86,000 

40.000 

45,000 

60,000 

56,000 

60,000 

66,000 

70,000 

75,000 

80.000 

86.000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

156,000 

Inch. 
0. 

.00017 
.00080 
.00044 
.00062 
.00082 
.00100 
.00120 
.00188 
.00168 
.00177 
.00197 
.00220 
.00288 
.00258 
.00279 
.00306 
.00326 
.00350 
.00377 
.00416 
.00437 
.00467 
.00505 
.00549 
.00600 
.00638 
.00707 
.00818 
.00965 
.01260 

Inch. 
0. 

.00017 
.00013 
.00014 
.00018 
.00020 
.00018 
.00020 
.00018 
.00020 
.00019 
.00020 
.00023 
.00018 
.00020 
.00021 
.00027 
.00020 
.00024 
.00027 
.00039 
.00021 
.00030 
.00038 
.00044 
.00041 
.00048 
.00069 
.00111 
.00147 
.00295 

InOi. 
0. 

Inch. 
0. 

Initial  lottd. 

Elastio  innit. 
Tensile  strength. 

.00001 

.00001 

—.00002 

—.00008 

-.00002 

6. 

...... ...... 

.00007 

.00009 

.00028 

.00021 

.00188 

.00110 

General  summary. 

Tensile  strength  per  square  inch  of  original  seodon ponnds..  156.000 

Elasticlimit  per  sqoare  inoh  of  original  section do...  110,000 

Elongation  per  Inon  after  mptore inch..     0.007 

Elongation  per  inch  nnder  stiain  at  elastio  limit do...    .00^7 

Bednotion  in  area  after  rapture,  per  oentmn  of  original  section i40 

Position  of  raptore at  fisoe  of  grips,  outside  the  ganged  leDetli 

Character  of  broken  cocfiMM — sOky 


TESTS   OP  IBON,  STEEL,  AND   OTHER  MATERIALS. 

No.  2582. 

Dimensions,  ".1006  x  'M004. 
Sectional  area^  .0101  square  inch. 
Gauged  length,  10^'. 
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Applied  loads. 

BlongstioD 
p«rtnch. 

Saoce8stre 
elonefttion 
perlnoh. 

Pemuuient 
aet 

Saocewire 

BemarkB. 

Toud. 

Persqiuire 
inch. 

POttfldt. 

50 
101 
161 
802 
2SB 
303 
858 
404 
454 
505 
556 
006 
666 
707 
7S7 
808 
856 
900 
069 
1,010 
1,080 

i,m 

1.161 
1,212 
1,262 
1.318 
1,368 
L414 
1.464 

1,546 

Found*. 

6,000 

10,000 

15^000 

20,000 

25,000 

30.000 

85,000 

40,000 

45,000 

50,000 

55,000 

80.000 

85.000 

70,000 

75,000 

80,000 

85,000 

90,000 

96^000 

100.000 

105,000 

110.000 

115.000 

120,000 

125,000 

190,000 

135.000 

140,000 

146,000 

150.000 

15S;970 

0. 

.00024 
.00068 
.00072 
.00008 
.09U5 
.00188 
.00152 
.00160 
.00189 
.00210 
.00232 
.00260 
.00277 
.00286 
.00320 
.00840 
.00868 
.00806 
.00422 
.00462 
.00487 
.00028 
.00568 
.00617 
.00660 
.00728 
.00610 
.010 
.012 

Ineh. 
0. 

.00024 
.00028 
.00020 
.00020 
.00028 
.00017 
.00020 
.00017 
.00020 
.00021 
.00022 
.00028 
.00017 
.00021 
.00022 
.00020 
.00022 
.00028 
.00026 
.00040 
.00025 
.00086 
.00040 
.00054 
.00043 
.00063 
.00087 
.0019 
.003 

Inch. 
0. 

Inch, 
0. 

iDltiAllOAd. 

ElMtio  limit. 
Tensile  strength. 

0. 

0. 

.00006 

.00008 

.00041 

.00033 

G&Mral  summary. 

Toudla strength  per  square inoh  of  oriffinal  section pounds..  158,970 

EMcIimitper  square  inch  of  origlnu  section do...  110,000 

mcaUon  per  incn  after  mptnre inch..      0.017 

Qoogation  per  inch  under  strain  at  elastic  limit do...    .00487 

l^^iictioa  in  area  after  rapture,  per  centom  of  original  section 89.0 

^pcitioa  of  rapture 2".8  inside  the  ganged  length 

CaaaaoteoffookonanrfiMse ^ ..........silky 
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TESTS  OF  IRON,  STEEL,  AND  OTHER  MATERIALS. 


Ko.2683. 
Dimensions,  'M004  x  'M003. 
Seetional  area,  .010  square  inch« 
Ganged  length,  10^'. 


Applied  loads. 

£lozisfttion 

Sncceeeive 
per  inch. 

Pennanent 
set. 

SacceesiTe 

permanevit 

set 

Bemarka. 

TotaL 

Per  sqnare 
inch. 

per  inch. 

Pow^d». 

60 

100 

150 

200 

250 

300 

350 

400 

450 

600 

650 

600 

860 

700 

760 

800 

860 

900 

960 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,800 

1,350 

1,400 

1,460 

1,600 

1,650 

1,672 

Potmdt. 

6,000 

10,000 

15.000 

20,000 

25,000 

80,000 

85,000 

40,000 

46,000 

60,000 

65,000 

60.000 

66,000 

70,000 

75,000 

80,000 

85,000 

90,000 

05,000 

100,000 

105^000 

110, 000 

116,000 

120,000 

125,000 

180,000 

135.000 

140,000 

145,000 

150,000 

165,000 

157,200 

Iwh, 
0. 

.00020 
.00041 
.00061 
.00082 
.00102 
.00120 
.00140 
.00182 
.00188 
.00200 
.00220 
.00741 
.00287 
.00288 

.'00826 
.00368 
.00381 
.00403 
.00437 
.00470 
.00500 
.00535 
.00586 
.00822 
.00687 
.00744 
.00781 
.01010 
.018 

Inch. 
0. 

.000X0 
.00021 
.00030 
.00021 
.00020 
.00018 
.00020 
.00022 
.00021 
.00017 
.00020 
.00021 
.00028 
.00019 
.00017 
.00022 
.00027 
.00029 
.00022 
.00034 
.00033 
.00030 
.00035 
.00050 
.00037 
.00066 
.00057 
.00037 
.00229 
.008 

Inch. 
0. 

Inch, 

a 

Initial  load. 

Blastio  limit. 

.00002 

.00002 

.00002 

0. 

.00002 

0. 

.00020 

.00018 

.00057 

•00087 

.00175 

.00118 

Oenerdl  summary. 

Tensile  strength  per  sqaare  inch  of  orlfinal  seetlon pounds..  157,200 

Elasticlimit  per  sqoare inch  of  oiiginslseetiffii do...  100,000 

Elongation  per  inch  afterrnptare inch..     0.016 

Elongation  per  inch  under  strainjit  elastic  limit do...    .00403 

Bedaction  in  area  after  rupture,  per  centum  of  original  section 41.0 

Position  of  rupture 4".8  inside  the  gauged  l    ^*^ 

Character  of  hvoken  surfiMe , .,. 


T  E8T8   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

Samples  from  Ooil  No«  1. 

Diameter  of  coil,  21". 

No.  2684. 
Dimensions,  'M008  x  'M008. 
Sectional  area*  .0101  square  inch. 
Ganged  length,  10^'. 
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Applied  loadi. 

EloDgatioD 
p«r  inch. 

Succeaaive 
eloDgatioD 
per  inoh. 

Permanent 
■et. 

SaooesBire 

permanent 

set. 

SemarkB. 

1   Total. 

Per  •qiuure 
inoh. 

50 

i        101 

Foundt. 

6,000 

10,000 

15,000 

20,000 

25,000 

80,000 

36,000 

40,000 

45,000 

50,000 

66.000 

60.000 

63,000 

70,000 

75,000 

80,000 

86,000 

90,000 

05.000 

100,000 

105,000 

110,000 

115,000 

120.000 

125,000 

130.000 

185.000 

140.000 

146,000 

160.000 

156,000 

167,020 

Inch. 
0. 
00040 
.'00061 
.00084 
.00105 
.00125 
.00148 
.00165 
.00194 
.00210 
.00280 
.00251 
.00277 
.00298 
.00320 
.00842 
.00370 
.00397 
.00427 
.00461 
.00486 
.09516 
.00566 
.00596 
.00648 
.00689 
.00726 
.00822 
.00950 
.0105 
.012 

Ineh, 

0. 

.00C40 
.00021 
.00023 
.00021 
.00020 
.00023 
.00017 
.00029 
.00016 
.00020 
.00021 
.00026 
.00021 
.00022 
.00022 
.00^ 
.00027 
.00080 
.00024 
.00036 
.00090 
.00040 
.00039 
.00063 
.00041 
.00037 
.00096 
.00128 
.0010 
.0016 

Inch. 
0. 

IncK 
0. 

InitiallfMd. 
EUwtio  limit 

1        161 

1        ««« 
202 

252 

1        303 

!        353 

404 
454 

.00006 

.00005 

505 

555 

006 

656 

.00010 

.00006 

7W 

757 

808 
fiSS 

.00015 

.00005 

'        M9 

960 

,     1,010 

1.080 

'     1,111 

.00047 

.00032 

1,161 

1     1,312 
1,202 

.00090 

.00061 

1,313 

1,363 

1,414 

1     i;484 

1     1,515 

.00222 

.00124 

i 

1    1.56S 

1.502 

General  9ummary» 

Teasite  strength  per  square  inch  of  original  section pounds..  157,620 

Elastic  limit  persauareinchof  originaTsection do...  100,900 

£kni|9tion per incn after  rapture >. inoh..      0.017 

£loiigatioD  per  inch  under  strain  at  elastic  limit do...    .00451 

B«dnctloo  in  area  after  Toptore,  per  oentmn  of  original  section 41.6 

Potitkm  of  mptare 1".0  inside  the  ganged  length 

Chancier  of  Mohen.  snrfiuse sUky 

H.  Ex.  14 10 


146  TESTS   OF   IBON,    STEEL,    AND   OTHER  MATERIALS. 

Ko.2685. 

Dimensions,  'M008  x  'M008. 
Sectional  area,  .0101  sqaare  inch. 
Ganged  lengtii,  10^'. 


per  inch. 

SaooemiTe 
perlnoh. 

Pennaoeiit 
set. 

SnooeaaivB 
set 

Bemukt. 

Total. 

P«rMiua« 
inch. 

Fvwndt, 

50 

101 

161 

203 

252 

303 

353 

404 

454 

506 

555 

606 

656 

707 

757 

808 

868 

909 

969 

1,010 

1,060 

1,111 

1,161 

1,212 

];262 

1,313 

1,363 

1,414 

1^464 

1,515 

1,565 

1588 

P<mnd$, 

5,000 

10,000 

15,000 

20,000 

25,000 

30.000 

35,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

00,000 

06,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145.000 

150,000 

155^000 

1(^7, 230 

0. 

.00027 
.00053 
.00078 
.00102 
.00122 
.00142 
.00168 
.00187 
.00202 
.00238 
.00244 
.00267 
.00287 
.00808 
.00383 
.00359 
.00388 
.00410 
.00438 
.00471 
.00500 
.00534 
.00578 
.00623 
.00670 
.00727 
.00796 
•00905 
.01013 
.012 

0. 

.00027 
.00026 
.00026 
.00024 
.00030 
.00020 
.00026 
.00019 
.00015 
.00026 
.00016 
.00028 
.00020 
.00021 
.00025 
.00036 
.00024 
.00027 
.00028 
.00038 
.00020 
.00034 
.00044 
.00045 
.00047 
.00067 
.00060 
.00100 
.00108 
.00187 

0. 

Inch, 
0. 

Initiiaioad. 
Elaatio  limit. 

0. 

■■ 

.00003 

.00003 

.00010 

.00007 

.00041 

.00081 

• 

.00086 

.00044 

Tenaile  strength. 

Tensile  stTength  per  square inob  of  orisinal  section pounds..  157, 2S0 

Blasticlimit  per  sqnare  inoh  of  original  section do...  100. 000 

Elongation  per  inoa  after  rapture inch..     0.019 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00438 

Bednotion  in  area  after  rapture,  per  centum  of  original  section 44.6 

Position  of  rupture ^.4  inside  the  gauged  leni!th 

Gbancterof  broken  suifiuse silky 


TESTS   OF   IRON,  STEEL,    AND    OTHER   MATERIALS. 
No.  2586. 
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Dimensions,  'M008  x  'M008. 
Sectional  area,  .0101  sqaare  inch. 
Gauged  length,  10/' 


Applied  loiida. 

JEIongation 
per  inch. 

Snooesaive 
elongation 
per  inob. 

Permanent 
aet. 

SnccessiTe 

permanent 

ael. 

Bemarka. 

Total 

Per square 
inch. 

Pinmds. 
50 
101 
151 
202 
252 
303 
353 
404 
454 
505 
555 
606 
656 
707 
757 

IS 

909 
050 
1,010 
1,060 
1,111 
1,161 
1,212 
1,262 
1,313 
1,363 
1,414 
1,484 
1,515 
1,565 
1,616 

i,«a 

PounAt, 

5,000 

10,000 

15,000 

20.000 

25,000 

80,000 

35,000 

40,000 

45,000 

50.000 

55.000 

60,000 

65,000 

70.000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110.000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160.000 

160,600 

Ikeh. 

0. 

.00034 
.00050 
.00079 
.00101 
.00122 
.00139 
.00160 
.00180 
.00199 
.00219 
.00239 
.00262 
.00282 
.00302 

.00355 

.00373 

.00403 

.00431 

.00462 

.00489 

.00520 

.00556 

.00603 

.00643 

.00688 

.00748 

.00822 

.009 

.010 

.014 

Inch. 
0. 

.00034 
.00025 
.00020 
.00022 
.00021 
.00017 
.00021 
.00020 
.00019 
.00020 
.00020 
.00023 
.00020 
.00020 
.00023 
.00030 
.00018 
.00030 
.00028 
.00031 
.00027 
.00031 
.00036 
.00047 
.00040 
.00045 
.00060 
.00074 
.00078 
.001 
.004 

Inch, 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

.00001 

.00001 

—.00012 

-^00018 

—.00016 

—.00004 

.00003 

.00019 

.00020 

.00017 

.00099 

.00079 

General  sumnuiry, 

TensQe strength  per  square  inch  of  orifl:inal  seotioo pounds..  100,600 

Xiastio  limit  per  square  Inoh  of  original  section do...  100.000 

Bovgation  per  inon  after  rupture  inch..      0.017 

BoBprtton  i>er  inch  under  strain  at  elastic  limit do...    .00480 

Sedactioo  in  area  after  rupture,  per  centum  of  original  section 44.6 

PodtioBof  rupture 2'^9  inside  the  ganged  lemrth 

ChHaeter  of  broken  sui&oe aflky 


148  TESTS   OF   IRON,   STEEL,    AND    OTHER   MATERIALS.. 

Second  Coil  No.  1.    Marked,  "  Before  TXNNmG." 
Diameter  of  coil,  18J". 
Straightened  between  rolls  before  testing. 

No.  2687. 

Dimensions,  'MOlO  x  'MOIO. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  10^'. 


Applied  loads. 

Slon^sation 
per  ineh. 

Snccessive 
elongation 
per  inch. 

Permanent 
set 

Successive 

permanent 

set 

Bemarks. 

Total. 

Per  square 
inch. 

PoundM. 

61 

102 

153 

204 

255 

306 

357 

408 

459 

510 

561 

612 

663 

714 

765 

816 

867 

018 

969 

1.020 

1,071 

1, 122 

1,173 

1,224 

1,275 

1,326 

1,377 

1.428 

1.479 

1,507 

Pound9. 

5,000 

10,000 

15,000 

20,000 

26,000 

30,000 

35,000 

40,000 

45,000 

50,000 

56,000 

60,000 

65,000 

70,000 

75,000 

80.000 

85,000 

90,000 

95,000 

100,000 

10.\000 

110, 000 

115,000 

120, 000 

125.000 

130,000 

135,000 

140.000 

145,000 

147,750 

Inch. 
0. 

.00025 
.00050 
.00065 
.00085 
.00105 
.00121 
.00144 
.00165 
.00185 
.00205 
.00225 
.00250 
.00272 
.00296 
.00325 
.00360 
.00388 
.00425 
.00485 
.00505 
.00547 
.00596 
.00658 
.00739 
.00823 
.00989 
.012 
.017 

Inoh. 
0. 

.00025 
.00025 
.00015   > 
.00020 
.00020 
.00016 
.00023 
.00021 
.00020 
.00020 
.00020 
.00025 
.00022 
.00026 
.00027 
.00035 
.00028 
.00037 
.00040 
.00040 
.00042 
.00040 
.00062 
.00081 
.0008t 
.00166 
.00211 
.005 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
XensUe  strength. 

0. 

.00008 

.00008 

.00026 

.00018 

.00076 

.00080 

.  00176 

.00100 

.00607 

.00431 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds.     147, '50 

Elastic  limit  per  square  inch  of  original  section do  .      90,000 

Elongation  per  incQ  after  rapture inch  '     0.024 

Elongation  per  inch  under  strain  at  elasticlimit do.   '    .003W 

Kednotion  in  area  after  rupture,  per  centnm  of  original  section '       40.2 

Portion  of  rupture...... 8'M5  inside  the  gaug^  length 

Character  of  broken  snrfkoe gilky 


TESTS   OP   IRON,    STEEL,    AND    OTHER  MATERIALS. 

No.  2588. 
Dimensions,  ".1010  x  ".1010. 
Sectional  area,  .0102  sqaare  inch. 
Ganged  length,  10^^ 
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1     Applied  loadA. 

Elonfratioii 
per  inch. 

SaoceMive 
elaninbtian 
per  inch. 

Permanent 
set. 

SncoeeslTe 

permanent 

set. 

BemarkB. 

1  Tot^ 

Peraqiiare 

iPowuU. 
51 
102 

Poundi. 

6,000 

10.000 

15.000 

20.000 

25.000 

30.000 

36,000 

40,000 

45.000 

60.000 

56.000 

60.000 

65.000 

70,000 

75.000 

80.000 

86,000 

90,000 

96,000 

100,000 

105.000 

110,000 

115  000 

120.000 

125,000 

130,000 

135,000 

140.000 

145.000 

147.560 

ItuA, 
0. 

.00034 
.00053 
.00073 
.00093 
.00112 
.00134 
.00149 
.00177 
.00196 
.00217 
.00240 
.00258 
.00287 
.00314 
.00339 
.00366 
.00402 
.00427 
.00459 
.00500 
.00536 
.00579 
.00640 
.00710 
.00810 
.00057 
.01240 
.016 

Inch. 
0. 

.00034 
.00019 
.00020 
.00020 
.00019 
.00022 
.00015 
.00028 
.00019 
.00021 
.00023 
.  00018 
.00029 
.00027 
.00025 
.00027 
.00036 
.00025 
.00032 
.00041 
.00036 
.00043 
.00061 
.00079 
.00091 
.00147 
.00283 
.0086 

Inch, 
0. 

Inch. 
0. 

Inituaioad. 

Elsstlo  limit. 
Tensile  strength. 

153 

204 

255 
306 
357 

1       408 

0. 

459 

!        510 

501 

...... ...... 

612 
668 

.00019 

.00019 

1       714 

766 

1        816 
867 

.00038 

.00019 

'       918 

969 

1,090 
1     ItWi 

.00076 

.00038 

U23 

1,173 
1,224 
1,275 
1,326 
1,377 
1,428 
1,479 
1,565    , 

.66165 

.00079 

.00650 
.... 

.00496 

1 1 

Gtneral  summary. 

Tosils  sCrBBKth  per  8qn«re  inch  of  original  section pounds..  147,550 

Ijastio  limit  per  square  inch  of  oiiginaTseotion do...    95,000 

goDgation  per  inch  after  mptore inch..      0.014 

l^tgUkm  per  inch  under  strain  at  elastic  limit do...    .60427 

wetioD  in  area  after  mptoze,  per  oentnm  of  original  section 42.2 

Jontion  of  roptoie ''.65  ontslde  the  ganged  lenffth 
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TESTS   OF   IRON,    STEEL,    AND    OTHER    MATERIALS. 


No.  2689. 


Dimensions,  ".1010  x  'MOIO. 
Sectional  area,  .0102  square  inch. 
Ganged  length,  lO'^ 


Applied  loads. 

Elongation 
per  inch. 

Saooes&ire 
elongation 
per  inch. 

Permanent 

Btit 

Saoceosive 

permanent 

aet. 

Bemsrks. 

Total. 

Pevsqaare 
Inok. 

Pounds. 
61 
102 
153 
204 
256 
806 
857 
468 
459 

^ 

612 

668 

714 

785 

816 

867 

918 

969 

1,020 

1,071 

1,122 

1,178 

1^224 

1,275 

1.326 

1,877 

1,428 

1,479 

1.504 

Poundt. 

5,000 

10.000 

15,000 

20,000 

25.000 

80,000 

35,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70.000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

116,000 

120,000 

125,000 

130,000 

185.000 

140,000 

145.000 

147,450 

Ineh. 
0. 

.00022 
.00042 
.00061 
.00082 
.00102 
.00120 
.00142 
.00164 
.00184 
.00205 
.00230 
.00256 
.  00278 
.00302 
.00330 
.00364 
.00392 
.00432 
.00460 
.00504 
.00542 
.00800 
.00660 
.00724 
.00850 
.00998 
.01278 
.018 

Ineh. 

0. 

.00022 
.00020 
.00019 
.00021 
.00020 
.00018 
.00022 
.00022 
.00020 
.00021 
.00026 
.00026 
.00022 
.00024 
.00028 
.00034 
.00028 
.00040 
.00028 
.00044 
.00038 
.00058 
.00060 
.00064 
.00126 
.00148 
.00280 
.00522 

Inch. 
0. 

Ineh. 
0. 

Initial  load. 

0. 

.00007 

.00007 

.00030 

.00023 

Elastic  limit. 
Tensile  gtrengtb- 

.00072 

.00042 

.00180 

.00108 

.00670 

.00499 

General  sumnuiry. 

Tensile  strength  per  square  inch  of  original  section ponndB..  147,450 

Elastic  limit  per  square  inch  of  original  section do...  100,000 

Elongation  per  incn  after  rupture inch..     0.024 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  00160 

Bediujtion  in  area  after  rupture,  per  centum  of  original  section 40.3 

Position  of  rapture —  ".  60  inside  the  gauged  lestrth 

Character  of  broken  vurfjaoe suky 


TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 

OIL-TEMPEBED  WIBK 

Coil  No.  6— S. 

When  uncoiled  the  wire  is  nearly  straight 

fTo.  2590. 

Dimensionfl,  'MOOD  x  ".1002. 
Sectional  area,  .010  sqaare  inch. 
Ganged  length,  10^'. 
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SloD^tion 
per  inch. 

SncoMsive 
per  mob. 

PezmanoDt 

Mt. 

SaocessWe 
set. 

Benutfln. 

TotnL 

Per  aqaare 
inoh. 

50 
100 

150 
20O 
250 

aoo 

350 
400 
450 
500 
550 
000 
050 
700 
T60 
£00 
850 

5,000 

10,000 

15^000 

20,000 

25.000 

30,000 

35,000 

40,000 

45,000 

50,000 

56,000 

60,000 

65^000 

70,000 

75.000 

80,000 

85,000 

90,000 

05,000 

lO^OOO 

105.000 

110,000 

115,000 

190,000 

125,000 

130000 

136,000 

140,000 

145,000 

150,000 

153,000 

100.  OOO 

166^000 

170,000 

176^000 

180,000 

185,000 

190,000 

196,000 

200^000 

201^500 

Inch, 

0. 

.<)0023 
00046 
'.00066 
.00084 
.00100 
.00120 
.00135 
.00155 
.00171 
.00191 
.00205 
.00225 
.00248 
.00200 
.00280 
.00297 
.00313 
.00381 
.00351 
.00371 
.00890 
.00400 
.00426 
.00492 
.00465 
.00485 
.00505 
.00625 
.00647 
.00570 
.00900 
.00617 
.00640 
.00666 
.00713 
.00793 
.00926 
.013 
.019 

IncK 

0. 

.00023 
.00023 
.00020 
.00018 
.00016 
.00020 
.00015 
.00020 
.00016 
.00020 
.00014 
.00020 
.00018 
.00017 
.00020 
.00017 
.00016 
.00018 
.00020 
.00020 
.00019 
.00019 
.00017 
.00026 
.00018 
.00020 
.00020 
.00020 
.00022 
.00023 
.00020 
.00027 
.00023 
.00026 
.00047 
.00080 
.00133 
.00874 
.006 

0. 

Inok. 
0. 

inltUiUMui. 
ElMtio  limit 

.00001 

.00001 

.00001 

0. 

—.00007 

—.00008 

OQO 

950 
1,000 
1,060 
1,100 
1,150 
1.200 
1,260 

\m 

1,850 
1,400 
1,450 
1,500 
1,580 
1.000 
1,060 
1,100 
1.760 
1.800 

\z 
\^ 

2.045 

.00003 

.00009 

.00002 

0. 

.00010 

.00008 

.00016 

.00006 

.00068 

.66652 

.00225 

.00157 

Tenaile  strength. 

€hner€U  summary. 

Tensile  strength  per  square  inch  of  original  seotion ponnds..  204^500 

mtte hmlt per  soaaro inoh  of  original  section do...  176.000 

5"nf!»tlim  per  inob  after  mptnre inch..      0.016 

BtBfitfeion  per  inoh  under  strain  at  elaetioUmit do...    .00666 

Awetfcni  in  area  alter  znptore,  per  centum  of  original  seotion 44.0 

iMitlim  of  mptore : 2".9  outside  the  ganged  length 

Oancter  of  broken  snrlhoe ^ siSty 


i2  TESTS   OP   IRON,    STEEL,   ANB   OTHER  MATERIALS. 

No-  2591. 

Dimensions,  ".1000  x  'M002. 
ISectional  area,  .010  square  inch. 
Gauged  length,  10"'. 


Applied  loads. 

Elongation 
per  inch. 

SncceMlve 
elonjcation 
per  inch. 

Pennanent 
aet. 

Saooeaslve 
set. 

Renarks. 

Total. 

Poraqoare 

iOCD. 

PoundM. 
50 
100 

Pottindt. 

5,000 

10,000 

15,000 

20.000 

25,000 

80,000 

35,000 

40,000 

46,000 

50,000 

55.000 

60,000 

65,000 

70,000 

75,000 

80.000 

85,000 

90,000 

95.000 

100.000 

105,000 

110,000 

115,000 

120.000 

125.000 

130,000 

185,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165.000 

170.000 

175,000 

180,000 

185,000 

190,000 

195.000 

200,000 

205,000 

210.000 

218,800 

Inch, 

0. 

.00026 
.00050 
.00069 
.00084 
.00104 
.00124 
.00130 
.00156 
.00178 
.00188 
.00205 
.00223 
.00243 
.00261 
.00275 
.00292 
.00309 
.00324 
.00342 
.00364 
.00380 
.00397 
.00416 
.00434 
.00454 
.00471 
.00490 
.00510 
.00526 
.00545 
.00565 
.00584 
.00606 
.00632 
.00655 
.00712 
.00736 
.00826 
.01040 
.014 
.020 

Inek, 
0. 

.00026 
.00024 
.00019 
.00016 
.00020 
.00020 
.00015 
.00017 
.00017 
.00015 
.00017 
.OOOIB 
.00020 
.00018 
.00014 
.00017 
.00017 
.00015 
.00018 
.00022 
.00C16 
.00017 
.00019 
.00017 
.00020 
.00017 
.00019 
.00020 
.00016 
.00019 
.00020 
.00019 
.00021 
.00027 
.00023 
.00057 
.00024 
.00089 
.00215 
.0086 
.006 

Inch, 
0. 

Ineh, 
0. 

Initial  load. 

Elaetlc  limit 
TenaUestcwnctli. 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

. 

650 

.... 

700 

750 

800 

850 

900 

950 

1,000 
1,050 

-.00008 

^00008 

1,100 

1,150 

1,200 

1,250 

1.300 

1360 

1,400 
1,450 

—.00010 

—.00002 

1,500 

1,550 

1,600 

1^660 

1,700 

1.750 

1800 
1,860 

.00007 

.00017 

1.900 

1,950 

2.000 

2.050 

2.100 

2,188 

naile  strength  per  square  Indh  of  oiifcinalseotion ; pooxkds..  213,8N 

uticlimit  per  square  inch  of  orijclnai  section do  ..  180^000 

Dngation  per  inon  aft«r  mptore faioh..     0.021 

>ngation  per  inch  under  strain  at  elastic  limit do...    .00666 

daction  in  area  after  raptoze,  per  centum  of  odginal  section 42.0 

sititm  of  roptnrs 8".  4  outside  the  ganged  lfln|rtb 

araoterof  onikM&MifflMe • sUsy 


TS8T8   OF  IBON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2592. 

DimenBioDS,  ^MOOO  x  ^M002. 
SoQlional  area,  .010  sqaare  inch. 
Gauged  leogth,  10"'. 


153 


Applied  Uwds. 

permch. 

SnooewlTe 

PermaneDt 
set 

Saooeesive 

pemuuieiit 

set. 

Bemarks. 

Total. 

Per  aqnue 
Inch. 

•is'sr. 

Potmdi. 
50 
100 
ISO 

P<mnd$. 

6.000 

10.000 

15,000 

20,000 

25,000 

30,000 

86.000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70.000 

7^000 

80,000 

85,000 

90.000 

95.000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

190,000 

186,000 

140,000 

145,000 

160,000 

166.000 

100,000 

166^000 

170,000 

175,000 

180^000 

185^000 

190,000 

195,000 

199,600 

Inch. 
0. 

.00024 
.00044 
'00062 
'.00081 
.00096 
.00115 
.00190 
.00148 
.00165 
.00188 
.00201 
.00216 
.00285 
.00251 
.00260 
.00285 
.00304 
.00321 
.003a 
.00359 
.00379 
.00397 
.00415 
.0(M35 
.00465 
.00472 
.00489 
.00510 
.00529 
.00549 
.00579 
.00603 
.00622 
.00647 
.00682 
.04745 
.00888 
.01158 

0. 

.00024 
.00020 
•     .00018 
.00019 
.00014 
.00020 
.00015 
.00018 
.00017 
.00018 
.00018 
.00015 
.00010 
.00016 
.00018 
.00016 
.00019 
.00017 
.00020 
.00018 
.00020 
.00018 
.00018 
.00020 
.00120 
.00017 
.00017 
.00021 
.00019 
.00020 
.00030 
.00024 
.00019 
.00025 
.00035 
.00063 
.00148 
.00270 

IndL 
0. 

0. 

Initial  load. 

Elaatio  limit. 
Tenaile  strength. 

200 

250 

1        300 

'        360 

400 

450 

500 

660 

600 

060 

^>.*.« 

700 

750 

800 

860 

i        900 

050 

.     1.000 
1«050 

.00001 

.00001 

UOO 

1,150 

;     1,200 

1.260 

1.300 

1,350 

;     1*400 

1,450 

two 

1,550 

L60O 

1,680 

tlZ 

;::::;;::::: :::::::::: 

1.760 

1,800 
l!8S0 

.00061 

.00050 

1,000 

1,860 

1,995 

QeMral  summary. 

TeoaOeBtiengtii  per  aqaare  inch  of  original  section pounds..  199,500 

BttticUadt  per  square  inch  of  originu  section do...  176,000 

Elflogatton  per  inch  after  mptnre inch..      0.005 

2bB0Ulon  per  intfh  under  stcain  at  elaatio  limit do...    .00647 

mKtkm  in  ana  after  rnptiire,p«rc6ntam  of  original  section  ...1 44.0 

nation  of  raptua 6^'.9  ontalde  the  ganged  length 

CkanBteroftarohflnamflMa.^ ..^..^ « ^ allky 


154  TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

Coil  No.  6—2. 

Whea  wire  is  ancoiied  it  assumes  a  curve  of  1^'^  Y  sine  ou  a  ehord 
of  18'^ 

No.  2593. 

Dimensions,  ''.0995  x  ''.0997. 
Sectional  area,  .0099  square  inch. 
(Gauged  length,  10". 


AppUfid  loads. 

Slongation 
per  inch. 

SnooMsive 
elongatton 
per  inch. 

Permanent 
set. 

Saoceesive 

permanent 

set. 

• 

Bemarks. 

TotaL 

PerMoare 
inoh. 

Poundf. 

48 

99 

148 

198 

347 

297 

346 

396 

445 

,  495 

544 

594 

643 

693 

742 

792 

841 

891 

940 

990 

1,039 

1,089 

1,138 

1,188 

1,237 

1,287 

1,836 

1,386 

1,435 

1,485 

^,534 

1,564 

1,633 

1,683 

1,732 

1,782 

Poundt. 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
36,000 
40,000 
45,000 
50,000 
55.000 
CO,  000 
65,000 
70,000 
75,000 
80,000 
85,000 
90,000 
95,000 
100,000 
105,000 
110.000 
115^000 
120,000 
125,000 
180,000 
135,000 
140.000 
145,000 
150,000 
155, 0;0 
160,000 
165,000 
170,000 
175,000 
180,000 

Indt. 

0. 

.00033 
.00053 
.00073 
.00093 
.00108 
.00127 
.00144 
.00164 
.00179 
.00196 
.00215 
.00237 
.00251 
.00268 

.00305 

.00318 

.00335 

.00355 

.00374 

.00398 

.00411 

.00436 

.00452 

.00470 

.00492 

.00512 

.00527 

.00552 

.00574 

.00609 

.00685 

.01136 

.025 

.045 

Inch, 

0. 

.00033 
.00020 
.00020 
.00020 
.00015 
.00019 
.00017 
.00020 
.00015 
.00017 
.00019 
.00022 
.00014 
.00017 
.00019 
.00018 
.00013 
.00017 
.00020 
.00019 
.00019 
.00018 
.00024 
.00017 
.00018 
.00022 
.00020 
.00015 
.00026 
.00022 
.00035 
.00076 
.00450 
.01366 
.020 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

Blasticlimit. 
Tensile  strength. 

0. 

0. 

0. 

0. 

0. 

.00006 

.00006 

.00007 

.00001 

.  .00021 

.00014 

.00047 

.00026 

Creneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  180,000 

Elastic  limit  per  square  inch  of  original  section do...  153,000 

Elongation  per  incn  after  mptare inch..     0.03S 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00574 

Keduction  in  area  after  rupture,  per  centum  of  original  section 47.5 

Position  of  rupture 1".5  outside  the  ganged  lenzth 

Character  of  broken  surface ...'. silky 


TESTS   OF   IBON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2694. 

Dimensions,  ".0995  x  ".0997. 
Seetional  area,  .0099  square  inch. 
Gauged  length,  10^^ 
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Applied  loads. 

Snocenlye 
elongatioii 
perinob. 

Permanent 
aet. 

Saooeaalve 
aet. 

Remarka. 

,   Total 

1 

Persqaare 
iotcb. 

perfaioh. 

Pounds. 
4» 
W 
148 
198 
247 
397 

Pounds. 

6,000 

10,000 

15^000 

20,000 

25.000 

30,000 

35.000 

40,000 

4^000 

60,000 

55,000 

60.000 

65,000 

70,000 

75,000 

80.000 

85,000 

90,000 

95,000 

100,000 

105^000 

110,000 

115,000 

120.000 

125,000 

130,000 

135,000 

140,000 

145,000 

160,000 

165,000 

160.000 

166^000 

170,000 

lAOOO 

178,180 

0. 
.00040 
!00065 
.00088 
.00107 
.00128 
.00144 
.00168 
.00181 
.00199 
.00216 
.00235 
.00249 
.00268 
.00287 
.00306 
.00324 
.00344 
.00363 
.00373 
.00398 
.00420 
.00437 
.00456 
.00477 
.00494 
.00515 
.00536 
.00555 
.06576 
.00606 
.00648 
.00770 
.01675 
.022 

Inch. 
0. 

.00040 
.00025 
.00023 
.00019 
.00021 
.00016 
.00019 
.00018 
.00018 
.00017 
.00019 
.90014 
.00019 
.00019 
.00019 
.00018 
.00020 
.00019 
.00009 
.00026 
.00022 
.00017 
.00018 
.00022 
.00017 
.00021 
.00021 
.00019 
.00021 
.00033 
.00035 
.00123 
.00805 
.00625 

Indi. 
0. 

Inch. 
0. 

Initial  load. 

Elaeticlimit 
Tensile  strength. 

346 

386 
446 
406 
544 

594 

643 

688 

742 

792 

Stt 

891 

940 

900 

1,009 

1.089 

1,138 

1,188 

hV7 

1,287 

1,836 

1.386 

1.4S6 

1,485 

1,534 

1,584 

1,088 

l,6lS 

1,712 

1.764 

General  eummary. 

Tenafle  strength  per  square  inch  of  original  section poanda..  178,180 

IHastio  limit  per  square  Inch  of  original  section do...  150,000 

BuDgatton  per  inch  after  rapture inch..      0.021 

BongatSoD  per  incli  under  strain  at  elastic  limit do...    .00576 

Bediiction  in  area  after  rapture,  per  oentom  of  original  section 46.5 

Position  of  mptare I'^.OS  oatside  the  ganged  length 

Cksncta  gf  hfroken  anrfsoe ^ » siuy 


156  TESTS   OF   IRON;    STEEL,    AND   OTHER   MATERIALS. 

No.  2695. 

Dimensions,  ''.0995  x  ''.0997. 
Sectional  area,  .0099  sqaare  inch. 
Ganged  length,  10". 


Appliedloads. 

per  inch. 

SuoceAsivo 
elongatioii 
per  inch. 

Fermanent 
set. 

SneoeMive 
permanent 

ML 

Jneh, 
0. 

Bemarks. 

TotmL 

Per  sQQAre 
inob. 

Poundt. 
49 
99 
148 
198 
247 
297 
846 
896 
446 
495 
6U 
694 
643 
698 
742 
792 

8a 

891 
940 
990 
'   1,039 
1,089 
1,138 
i;i88 
1,237 
1,287 
1,836 
1,886 
1,435 
1^486 
1,634 
1,684 
1,633 
1,683 
1,732 
1,780 

P<wnds. 
6,000 
10,000 
15,000 
20.000 
26,000 
30.000 
35.000 
40,000 
46.000 
50,000 
56,000 
60,000 
66,000 
70,000 
75.000 
80.000 
86,000 
90,000 
06,000 
100,000 
105,000 
110, 000 
115,000 
120,000 
126,000 
130,000 
136,000 
140,000 
145,000 
150,000 
155,000 
160,000 
1<«>,000 
170,000 
175,000 
179,800 

Inch. 
0. 

.00088 
.00058 
.00078 
.00097 
.00114 
.00181 
.00164 
.00169 
.00188 
.00206 
.00221 
.00239 
.00258 
.00277 
.00292 
.00310 
.00828 
.00349 
.00369 
.00384 
.00408 
.00422 
.06441 
.00462 
.00482 
.00502 
.00621 
.00542 
.00569 
.00600 
.00647 
.00766 
.01350 
.027 

Inch. 
0. 
.00038 
.00026 
.00020 
.00019 
.00017 
.00017 
.00023 
.00016 
.00019 
.00017 
.00016 
.00018 
.00019 
.00019 
.00016 
.00018 
.00018 
.00021 
.00020 
.00016 
.00019 
.00019 
.00019 
.00021 
.00020 
.00020 
.00019 
.00021 
.00027 
.00031 
.00047 
.00118 
.00685 
.0186 

Inch. 
0. 

Initial  load. 

Elastic  limit 
TenaUe  strength. 

General  ewmtnary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  179,800 

Elastic  Umit  per  square  inch  of  originalsection do...  160,000 

Elongation  per  incD  after  ruptore inch..     OlOW 

Elongation  per  inch  under  strain  at  elastic  limit do...    .OOMO 

Bednotion  in  area  after  rapture,  per  oentom  of  origbial  section 49.6 

Position  of  rnptaie 6''.7  oataide  the  gaojmd  l»frtb 

CHuffacter  of  broken  sorfaoe silky 


TE8T8   OF  IRON,    STEEL,   AND   OTHEB  MATERIALS.  157 

Coil  No.  6—1. 

When  uncoiled  the  wires  assnmed  a  curve  of  r^OO  Y  sine  on  a  chord 

of  IS''. 

No.  2696. 

Dimensions,  'MOOO  x  'MOOO. 
Sectional  area,  .01  square  inch« 
Ganged  length,  W. 


Applii 
TotoL 

Bd  loads. 

Per  aoQAre 
izidi. 

^ise- 

SvcceMivo 
elonfsation 
per  inch. 

PviuiBXieilb 

set. 

StLooeedre 

aet. 

Bemarks. 

PoMdi. 

100 

ISO 

300 

250 

300 

8S0 

400 

450 

600 

650 

60O 

660 

701 

7S0 

800 

860 

900 

060 

1,000 

1.050 

1,100 

1.160 

1,200 

1,280 

1,300 

1,860 

1,400 

1,456 

1,800 

1,660 

1.000 

1,650 

1,700 

1,750 

1.800 

l,i«42 

P&undt, 

5,000 

10,000 

15.000 

20,000 

25^000 

30,000 

35,000 

40,000 

45,000 

50,000 

55,009 

60.000 

65,000 

70,000 

75,000 

80,000 

85^000 

90,000 

95^000 

100,060 

105,000 

110,000 

115.000 

120,000 

125,000 

180,000 

135.000 

140.000 

145.000 

150,000 

156,000 

160,000 

165,000 

170,000 

175.000 

180,000 

184,200 

Jneh. 

0. 

.00030 
.00047 
.00068 

.00087 
.00100 
.00120 
.00137 
.00157 
.00172 
.00190 
.00210 
.002^ 
.00241 
.00259 
.00276 
.00288 
.00310 
.00328 
.00345 

;00383 
.00412 
.00428 
.00442 
.00459 
.00476 
.00494 
.00512 
.00532 
.00557 
.00578 
.00598 
.00630 
.00810 
.018 

Inch. 

0. 

.00060 
.00017 
.00021 
.00019 
.00013 
.00020 
.00017 
.00020 
.00015 
.00018 
.00020 
.00014 
.00017 
.00018 
.00017 
.00017 
.00017 
.00018 
.00017 
.00020 
.00018 
.00020 
.00016 
.00014 
.00017 
.00017 
.00018 
.00018 
.00020 
.00025 
.00021 
.00020 
!00032. 
.00180 
.0099 

Inch. 
0. 

Inch. 
0. 

Initlalload. 
BlMtioUmit. 

Tensile  strength. 

General  summart/. 

TfOiile strength  per  square  inch  of  original  section pounds..  184,200 

uastic  limit  per  square  inch  of  original  seetion do...  165,000 

Qosfstian  per  inen  after  raptare inch..      0.018 

B<mgstMmperiacliiiiid«r  strain  at  elaaticlimit do...    .00598 

|ad«etioBm  ana  aftermpitDre^  per  oentun  of  original  section ^ 4&0 

^pptfatt  of  rapture .~. 6".6  outside  the  ganged  length 

^^Inaeterof^kenaurllMe sflky 


158  TESTS   OF  IRON,    STEEL,   AND    OTHER   MATERIALS. 

No.  2697. 

Dimensions,  'MOOO  x  MOOO. 
Sectional  area,  .010  sqnare  inch. 
Gauged  length,  lO'^ 


▲ppUed  loads. 

Elongation 
per  inch. 

Suooessire 
elongation 
perlnch. 

Permanent 
set 

SnoceaaiTo 

permanent 

set. 

Bemacks. 

Total. 

Peraquare 

iDOh. 

PowndM, 

50 

100 

150 

200 

250 

300 

850 

400 

460 

500 

550 

600 

660 

700 

750 

800 

850 

900 

960 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,800 

1,350 

1,400 

1,450 

1,500 

1,550 

1,600 

1,650 

1,700 

3,750 

1,800 

1.828 

PoymO*. 

5,000 

10.000 

16,000 

20,000 

26,000 

80,000 

SS^OuO 

40.000 

45.000 

50,000 

55,000 

60.000 

65,000 

70,000 

75,000 

80.000 

85,000 

90,000 

05.000 

100,000 

105,000 

110,000 

115,000 

120,000 

126,000 

130,000 

136,000 

140.000 

145,000 

150, 000 

166.000 

160,000 

166,000 

170,000 

175.000 

180,000 

182,800 

IfUih. 

0. 
.00024 
.00044 
.00064 
.00084 
.00104 
.00119 
.00134 
.00156 
.00171 
.00190 
.00205 
.00225 
.00245 
.00263 
.00276 
.00201 
.00308 
.00326 
.00345 
.00865 
.00385 
.00400 
.00418 
.00440 
.00456 
.00478 
.00495 
.00516 
.00536 
.00563 
.00583 
.00616 
.00670 
.01090 
.022 

Ineh, 
0. 

.00024 
.00020 
.0002» 
.00020 
.00020 
.80015 
.00015 
.00022 
.00015 
.00019 
.00015 
.00020 
.00020 
.00018 
.00013 
.00016 
.00017 
.00018 
.00019 
.00020 
.00020 
.00015 
.00018 
.00022 
.00016 
.00020 
.00019 
.0002L 
.00020 
.00027 
.00020 
.00033 
.00054 
.00420 
.0111 

Ineh, 
0. 

IneK 

a 

Initial  load. 
Elastic  Umit. 

a 

0. 

0. 

0. 

.00006 

.00006 

.00011 

.00005 

.00025 

.00014 

1 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  183,800 

Elastio  limit  per  sqnare  inch  of  origioal  section do...  160^000 

Elongation  per  inch  after  mptare inch.,     acriu 

Elongation  per  inch  under  strain  at  elastio  limit do...    .00583 

Sednotlon  in  area  after  rupture,  per  centum  of  original  section 45.0 

PositJon  of  ruptnre 8"  outside  the  ganged  leagth 

CbanMster  of  broken  snrfiMe ^ sluy 


TESTS   OF   IKON,    ST££L,    AND   OTHEB   MATERIALS. 

No.  2598. 

Dimensions,  ''.1000  x  'MOOO. 
Sectional  area,  .010  square  inch. 
Ganged  length,  10^^ 
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Applied  loads. 

per  Inch. 

SnooemWe 
elongation 
pertnob. 

Permanent 
set. 

SnocessiTe 

permanent 

aet. 

Semarka. 

Total 

PerBonare 
inch. 

SO 
110 
150 
900 

2fiO 
300 
350 
400 
45Q 
500 
560 
000 
650 
700 
750 
800 
850 
000 
060 

PoundM. 

6^000 

10.000 

15.000 

20,000 

25,000 

30,000 

35.000 

40,000 

45.000 

50,000 

55.000 

00,000 

85,000 

70,000 

75.000 

80,000 

85,000 

90.000 

95,000' 

100.000 

105.000 

110.000 

116,000 

120,000 

125.000 

130.000 

135.000 

140^000 

145.000 

150.000 

155.000 

100.000 

105,000 

170.000 

175,000 

Ineh, 
0. 

.00082 
.00052 
.00071 
.00088 
.00100 
.00127 
.00147 
.00182 
.00178 
.00190 
.00212 
.00229 
.00247 
.00207 
.00282 
.00800 
.00817 
.00830 
.00350 
.00374 
.00391 
.00411 
.00430 
.00450 
.00470 
.00490 
.00510 
.00680 
.00550 
.OOCTO 
.00697 
.00835 
.00800 
.031 

InOi. 
0. 

.00032 
.00020 
.00019 
.00017 
.00018 
.00021 
.00020 
.00015 
.00010 
.00018 
.00016 
.00017 
.00018 
.00020 
.00015 
.00018 
.00017 
.00019 
,00014 
.00024 
.00017 
.00030 
.00019 
.00020 
.00020 
.00020 
.00020 
.00020 
.00020 
.00020 
.00027 
.00038 
.00165 
.0013 

'  Inek, 
0. 

0. 

Initial  load. 
EUiatio  limit. 

1,000 

1,050 
1.100 
1.150 
1,200 
1,250 
1,900 
1,850 
1,400 
1,450 
1.500 
1,550 
1,000 

ts 

Tensile  atrenfcth. 

General  iwnmary, 

|«osfle  Bteenj{th  peraqoare  inch  of  orig^al  section pounds..  175,000 

gttUoUmit  per  square  inch  of  original  section do...  160.000 

goagation  per  inch  after  rapture inch..      0.006 

gBSafckm  per  inch  ander  strain  at  elastic  limit do...    .00507 

^oetiimin  area  after  rapture,  per  oentom  of  original  section 41.0 

Swiy«i  of  rnptore 8".8  oatside  the  gauged  length 

^Jttncter  of  broken  aarfiMe silky 


160  TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

OoiL  No.  4.    Tinned. 

Wire  straightened  between  rolls  before  testing. 

No.  2599. 

Dimensions,  'MOlO  x  'MOOS. 
Sectional  area,  .0102  sqnare  inch. 
Ganged  length  10/^ 


Applied  loads. 

per  Inch. 

Suooesstve 
elonsation 
perlnch. 

set. 

SvoceMiTe 
permanent 

Mt 

Bemarks. 

Total 

PerMnare 
Inoh. 

PouwU. 

51 

102 

163 

204 

255 

306 

357 

408 

459 

610 

561 

612 

663 

714 

765 

816 

867 

918 

969 

1,020 

1,071 

1,122 

1,173 

1,224 

1,275 

1,326 

1,377 

1.428 

1.479 

1,530 

1,581 

1,632 

1.648 

Poundt. 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35.000 

40,000 

45,000 

50,000 

56,000 

60,000 

65.000 

70,000 

75.000 

80,000 

86,000 

90,000 

95,000 

100,000 

105, 000 

110,000 

116,000 

120,000 

126.000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

161, 570 

Inch. 
0. 

.00041 
.00061 
.00081 
.00101 
.00119 
.00139 
.00159 
.00180 
.00106 
.00217 
.00236 
.00260 
.00276 
.00296 
. 00317 
.00343 
.00368 
. 00386 
.00412 
.00442 
.00466 
.00497 
.00533 
.00579 
.00607 
.00675 
.00754 
.009 
.010 
.013 
.026 

Inch. 
0. 
.OOOU 
.00020 
.00020 
.00020 
.00018 
.00020 
.00020 
.00021 
.00016 
.00021 
.00019 
.00024 
.00016 
.00020 
.00021 
.00026 
.00020 
.00023 
.00026 
.00030 
.00023 
.00032 
.00036 
.00046 
.00028 
.00068 
.00079 
.00146 
.001 
.008 
.018 

Ineh. 
0. 

Inch, 
0. 

Initialload. 

XlaaUo  limit 
Tenaile  strength. 

a 

.00008 

.00008 

.00022 

.00014 

.00050 

.00028 

.00085 

.00036 

.00230 

.00146 

General  summary. 

Tensile  strength  i>er  square  inch  of  orieinAlaeotion pounds..  161.670 

Elastic  limit  per  sanare  inch  of  original  section do...  110,000 

Elongation  per  inch  after  mptnre inch..     0.0Z7 

Elongation  per  inch  nnder  strain  at  elastic  limit do...    .00465 

Reduction  in  area  after  raptnre,  per  centam  of  original  section 32.4 

Position  of  raptore ".75  outside  the  ganged  leofth 

Character  of  Dix>ken  surface «, sukf 


TE8TS   OP   IRON,  8TEBL,  AND   OTHER   MATERIALS. 
No.   2600. 
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Dimensions,  'MOlO  x  ".1008. 
Sectional  area,  .0102  square  inch. 
Ganged  lengthy  10"'. 


per  inch. 

Saoc«B8ive 
perlneh. 

Permanent 
set. 

Inch. 
0. 

Sacceeaive 

Total. 

Peraqaare 

permMDent 
set. 

Remarks. 

Pmatds, 
51 
102 
158 
288 
255 
308 
357 
408 
458 
510 
56] 
818 

Poundt. 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45^000 
50,000 
56,000 
ao  000 

Inch, 
0. 

.00035 
.00057 
.00077 
.00082 
.0OU2 
.00132 
.00182 
.00170 
.00188 
.00207 
.00227 
.00243 
.00283 
.00292 
.00308 
.00328 
.00347 
.08370 
.00891 
.00417 
.00448 
.00476 
.00500 
.00655 
.00600 
.00855 
.00713 
00880 
.01020 
.013 
.027 

Inch. 
0. 

.00085 
.00022 
.00020 
.00015 
.00020 
.00020 
.00020 
.00018 
.00018 
.00019 
.00030 
.00010 
.00020 
.00029 
.00016 

Inch. 
0. 

Initial  load. 

1 

. 

888            6&006 

1        714 

70,000 

73,000 

80,000 

85.008 

90,000 

85,000 

100,000 

106,000 

110,000 

115,000 

120,000 

125,000 

130,000 

185.000 

140.000 

146,000 

160.000 

156,800 

180,000 

181,370 

785 

818 

I        887 

.00018 

918 

.00021 
.00023 
.00021 
.00028 
.00081 
.00028 
.00030 
.00049 
.00045 
.00055 
.00058 
.00117 
.00190 
.00280 
.014 

088 

1.1!» 
1,071 
1,123 

Elastic  limit 

L178 

1.275 
1.388 

L3T7 

^428 
i«78 
1,588 
L581 

::::::;::::::::::;::::;: 

1 

t 

1 

1^838 

1^818 



Tensile  strength 

General  summary, 

TvDiae atraagtb  per  aqvare inch  of  original  aeotion poauds..  10l,:;70 

Baatio  limit  per  Mwoe  inch  of  original  section do...  105,000 

BwgatioB  per  incn  after  mptnre iticii..      0.022 

npqgatioB  per  inch  under  atrain  at  elastic  limit do...    .00417 

BiAMttm  in  are»  after  mptnre.  per  oentnm  of  orginal  section 37.3 

Mtion  of  rapture 2"  inside  the  gauged  length 

Chmcter  of  broken  sarface Bifky 

H.  Ex.  14 11 


162  TESTS   OF   IRON,  STEEL,  AND   OTHEK  MATERIALS. 

No,  2601. 

Dimensions,  ".1010  x  'M008. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  10". 


Applied  loeds. 

Elonffatlon 
per  Inch. 

Snoceesive 
elonffstion 
per  inch. 

Permanent 

set 

Sucoeaaive 

permanent 

set 

Remarks. 

Totia. 

Per  aquare 
inoh. 

Poundi. 

51 

102 

153 

204 

256 

306 

367 

408 

459 

510 

561 

612 

663 

714 

765 

816 

867 

918 

969 

1,020 

1,071 

1,122 

1.173 

1,224 

1,275 

1,326 

1,377 

1,428 

1.470 

1.630 

1,581 

1,622 

Poundt. 

5,000 

10,000 

15,000 

20,000 

25,000 

30.000 

36,000 

40,000 

45.000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80.000 

85,000 

90,000 

05,000 

100,000 

105,000 

110,000 

115,000 

120.000 

125.000 

130,000 

135,000 

140.000 

145.000 

150.000 

155,000 

150,020 

Inch. 
0. 

.00023 
.00050 
.00071 
.00088 
.00104 
.00121 
.00141 
.00160 
.00181 
.00199 
.00218 
.00230 
.00200 
.00280 
.00300 
.00321 
.00646 
.00370 
.00390 
.00419 
.00443 
.00478 
.00611 
.00550 
.00600 
.00666 
.00758 
.00890 
.01120 
.018 

Inch. 
0. 

.00028 
.00027 
.00021 
.00017 
.00016 
.00017 
.00020 
.00019 
.00021 
.00018 
.00019 
.00021 
.00021 
.00020 
.00020 
.00021 
.00024 
.00025 
.00020 
.00029 
.00024 
.00036 
.00033 
.00039 
.00050 
.00065 
.00003 
.00132 
.00230 
.0068 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

........... 

Genertil  summary. 

Tensile  strength  per  square  inch  of  original  section poonda..  1.19,020 

Elastic  limit  per  square  inch  of  or iginai  section. do...  110,000 

KloDgation  per  inch  after  ruptnre inch..     0.020 

EloDgation  per  inch  under  strain  at  elastic  limit do...    .00443 

Keductiou  io  area  after  rapture,  per  centum  of  original  section ZI.Z 

Position  of  rupture 'M  outside  the  ganged  len(rUi 

Character  of  hn>ken  snrlkoe siUcy 


TB8TS  OF  IRON,  STEEL,  AND   OTHER   MATERIALS. 
OOIL  No.  3.     TiKNEI). 

Wires  straightened  between  rolls  before  testing. 

No.  2602. 

Dimensions,  'M014  x  'MOOT. 
SectioDal  area,  .0102  square  inch. 
Ganged  length,  lO'^ 
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Apptied  liMds. 

KlAnfr&finn 

SaccoMlve 
eloDjcation 
per  inch. 

Permanent 
aet 

SnooeMive 
set. 

Bemarks. 

TotaL 

Incti. 

""^^ 

PnauU. 
51 
102 
153 
201 
255 
306 
357 
408 
459 
510 
661 
612 
663 
714 
765 
816 
807 
918 

Ptwndt. 

5,000 

10,000 

15^000 

20,000 

S,m 

30,000 

35.000 

40,000 

45.000 

50,000 

56,000 

60,000 

06,000 

70,000 

7^0(X> 

80.000 

86,000 

90.000 

96,000 

100.000 

105.000 

110,000 

116,000 

120,000 

12^000 

130,000 

135.000 

140,000 

145^000 

IfiOOOO 

Inch. 
0. 

.00019 
.00052 
.00074 
.00007 
.00110 
.00136 
.00182 
.00174 
.00196 
.00211 
.00237 
.00260 
.00286 
.00312 
.00334 
.00366 
.0D394 
.00420 
.00448 
.00477 
.00516 
.00558 
.00610 
.00660 
.00718 
.00796 
.00905 
.012 
.015 
.019 

Inch. 
Ik 

.00019 
.00033 
.*  00022 
.00023 
.00013 
.00026 
.00016 
.00022 
.00022 
.00015 
.00026 
.00023 
.00028 
.00026 
.00022 
.00022 
.00038 
.00026 
.00028 
.00031 
.00089 
.00042 
.00052 
.00050 
.00058 
.00078 
.00109 
.00296 
.003 
.004 

Inch. 
0. 

Inch. 
0. 

Initialload. 

SlMtio  limit. 
Tensile  strength. 

0. 

0. 

.00020 

.00020 

969 

1,020 
1,071 

.00061 

.00041 

1,122 
1,178 

1,224 
1,275 

.00180 

.00069 

1,326 

1,377 

1,428 
1,479 

.00322 

.00102 

1,530 

1.581          156,000 

1.666          ibAlATO 

'          1 

General  eummary. 

TfodlegtreBiith  per  square  inch  oifori^dnal  section pounds..  166,670 

Bsstic  limit  per  square  inch  of  original  section do...  100.000 

^fantgatkm  per  incli  after  rupture moh..      0.020 

|loiiKation  per  ineh  under  strain  at  elastic  limit do...    .00446 

Kedoelion  in  area  after  rupture,  per  centum  of  original  section 30.4 

Ppiition  of  rupture ''.6  inside  the  ganged  length 

CbsEMterorbrokeBSUzi^oe , , , sUJnr 


164  TESTS   OF   IBON,  STEEL,  AND   OTHEB   MATERIALS. 

No.  2603. 

Dimensions,  'M014  x  ".1007. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  10". 


Appli 
TotaL 

BdlOMlf. 

PerMiure 

Elonjcittion 
per  inch. 

SaoooMlTe 
perinoli. 

Permanent 

Mt. 

SnoceaeWe 

Mt. 

BeMarln. 

Pmmd$, 

81 

102 

153 

204 

256 

806 

857 

408 

459 

510 

161 

612 

668 

714 

765 

816 

867 

918 

969 

1,020 

1,071 

1.122 

1,173 

1,124 

1,275 

1.326 

1.877 

1.428 

1,479 

1.580 

1,581 

1,607 

Pound*. 

6,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

65.000 

60.000 

65,000 

70,000 

76.000 

80,000 

85,000 

90,000 

95,000 

100,000 

105.000 

110,000 

115.000 

120,000 

125,000 

180,000 

135,000 

140.000 

145,000 

160,000 

165,000 

167.550 

0. 

.00028 
.00046 
.00066 
.00068 
.00107 
.00126 
.00148 
.00168 
.00188 
.00208 
.00228 
.00250 
.00278 
.00294 
.00316 
.00349 
.00379 
.00403 
.00432 
.00466 
.00501 
.00585 
.00588 
.00626 
.00683 
.00750 
.00840 
.00963 
.01131 
.014 

Inch. 

0. 

.00028 
.00018 
.00020 
.00022 
.00019 
.00019 
.00017 
.00026 
.00020 
.06020 
.00020 
.00022 
.00023 
.00021 
.00022 
.00033 
.00030 
.00024 
.00029 
.00034 
.06035 
.00034 
.00653 
.00046 
.00055 
.00067 
.00090 
.00128 
.00168 
.00260 

Inch, 
0. 

0. 

Initial  load. 
ElMtioUmit 

' 

I 

Creneral  tummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  157,550 

Klastio  limit  per  sqoare  inch  of  original  section do...  160,000 

Elongation  ner  inch  after  ruptare .• inch..     OlOU 

Elongation  per  inch  under  strain  at  elastic  limit « do...    .oml 

Beduction  in  area  after  rupture,  per  centum  of  original  section t7.t 

Position  of  rupture 2".85  inside  the  gauged  length 

Cbanoter  of  hroken  surface , , , , , auky 


TESTS  OV  IltON,   STEEL,  AND  OTHER  MATEBIALS. 

No.  2604. 

".1014  X  ".1007. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  10". 
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perlnoh. 

SaooeMive 
perlnoh. 

Permaneiit 
set. 

SaooeesWe 
permanenfe 

aet. 

Bemarka. 

ToUL 

Per  square 
inoh. 

Foundt. 
61 
102 
153 
204 
286 

aw 

387 

408 

459 

510 

901 

•13 

068 

714 

766 

810 

807 

918 

809 

1,020 

1,071 

1,122 

1,173 

1,28* 

1,276 

1.380 

1,877 

1,428 

1,479 

i,sao 

1,681 
1.028 

Pwnds. 

5,000 

10,000 

15.000 

20,000 

25,000 

80,000 

35,000 

40,000 

45.000 

60.000 

55,000 

00,000 

66,000 

70,000 

75^000 

80,000 

85.000 

90,000 

95,000 

100,000 

105,000 

110,000 

115.000 

120.000 

128^000 

180,000 

186,000 

140,000 

146^000 

150,000 

155,000 

150,010 

Inch, 
0. 

.00038 
.00050 
.00071 
.00091 
.00118 
.00131 
.00161 
.00109 
.00191 
.00216 
.00231 
.00247 
.00272 
.00291 
.00320 
.00342 
.00307 
.00391 
.00413 
.00445 
.00478 
.00608 
.00543 
.00585 
.00041 
.00098 
.00773 
.00888 
.010 
.012 

Inch, 
0. 

.00028 
.00030 
.00015 
.00020 
.00022 
.00018 
.00089 
.00018 
.00022 
.00025 
.00015 
.00016 
.00025 
.00019 
.00029 
.00012 
.00025 
.00024 
.00022 
.00032 
.00033 

!0009S 
.00042 
.00050 
.00052 
.00080 
.00095 
.00132 
.002 

Inch, 
0. 

Inch. 
0. 

Initiftlload. 

Blaatio  limit. 
TenaUe  atranjctb. 

General  Bummary. 

TtaineatraiiffihperaqiiftTeinohororigixialBeolton pomicU..  169,610 

SttlieliBiitperaqiiATOlnchofoilsinArBeotdon do...  100,000 

lioncation  per  laon  aiter  rapture inch..      0.010 

Bflngatkm per  Inch  under  etrain  at  elaatic limit do...    .00413 

Jte^actlOD  m  area  after  roptnxe,  per  centum  of  original  aeetion 89.2 

PttWoB  of  mpinre at  one  end  of  gauged  length 

Ckaiaeter  of  broken  anrfluse ailky 


166  TESTS   OP   mON,  STEEL,  AND   OTHER  MATERULS. 

Coil  No.  2.    Not  TnmsD. 

Samples  which  were  taken  from  the  section  between  the  die  plate 
and  winding  reel|  and  are  nearly  straight. 

No.  2605. 

Dimensions,  'M012  x  'MOIO. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  10^'. 


BloBntfon 
per  Inch. 

Snocewlve 
elongation 
per  inch. 

Permanent 
fiet 

Sncoemive 
permanent 

Mt. 

1 
Remarks. 

TotaL 

PerBoaare 
Inoh. 

Poundi, 

51 

102 

163 

204 

266 

306 

357 

408 

459 

510 

661 

612 

663 

714 

765 

816 

867 

918 

969 

1,020 

1,071 

1,122 

1,173 

1,224 

1,275 

1,826 

1,877 

1.428 

1.479 

1,630 

1,570 

Poundi. 
6,000 
10,000 
15,000 
20,000 
25.000 
80,600 
35,000 
40,000 
45.000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
90,000 
95,000 
100,000 
106,000 
110,000 
115,000 
120,000 
126.000 
130,000 
135,000 
140,000 
145,000 
150,000 
153,020 

Inch, 

0. 

.00025 
.00040 
.00059 
.00079 
.00098 
.00117 
.00185 
.00167 
.00177 
.00197 
.00214 
.00237 
.00255 
.00273 
.00296 
.00323 
.00349 
.00870 
.00309 
.00432 
.00468 
.00498 
.00539 
.00592 
.00637 
.00705 
.00787 
.00939 
.01185 

Inch. 

0. 

.00025 
.00015 
.00019 
.00020 
.00019 
.00019 
.00018 
.00022 
.00020 
.00020 
.00017 
.00023 
.00018 
.00018 
.00023 
.00027 
.00026 
.00021 
.00029 
.00033 
.00086 
.00030 
.00041 
.00053 
.00045 
.00068 
.00082 
.00152 
.00246 

In£h. 
0. 

Inch. 
0. 

Initial  load. 

ElartioUmit. 
Tensile  Btrttngth. 

0. 

0. 

.00006 

.00006 

.00027 

.00022 

.00074 

.00047 

.00218 

.00144 

General  summary. 

Tensile  atrength  per  squaie  inch  of  original  section pounds..  153,920 

Elastic  limit  per  sqnare  inoh  of  original  section do...  95,000 

Elongation  per  inch  after  rapture in<di..     0.015 

Elongation  per  inch  under  strain  at  elasticlimit do...  .00370 

Bedaction  in  area  after  rupture,  per  ceatam  of  original  section 43.1 

Position  of  rupture 4^'.8  outsidd  the  gauged  1    "'^ 

OhaxMter  of  broken  sarflMM .^ 


TESTS   OF  IRON,   STEEL,   AND   OTHER  lAATERIALS. 

Fo.2606. 

Dimensions,  'M012  x  'MOIO. 
Sectional  area,  .0102  sqaare  inch. 
Ganged  length,  10^'. 
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per  Inch. 

SnocMsiTO 
elongation 
perlnoh. 

Permanent 
set. 

Inch, 
0. 

SucceasiTe 

permanent 

aet. 

Remarka. 

It.*-. 

Persqnjffe 
inch. 

FimndM. 
61 
102 
158 
204 
255 

!        806 

PoiCIMlt. 

6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50^000 
55,000 

^Z 

70,000 

76,000 

80.000 

85,000 

60,000 

95,000 

100,000 

106.000 

110,000 

116,000 

126,000 

126.000 

180,000 

186^000 

140,006 

145,006 

150,000 

156,000 

156,690 

Inch, 
0. 

.00080 
.00647 
.00067 

! 00109 
.00127 
.00147 
.00172 
.00108 
.00207 
.00227 
.00846 
.00286 
.00288 
.00313 
.00388 
.00066 
.00382 
.00416 
.00450 
.00477 

-E 

!00657 
.00706 
.00786 
.00680 
.01080 
.016 

Inch, 

0. 

.00680 
.00017 
.00020 
.00023 
00020 
; 00018 
.00020 
.00025 
.00020 
.00615 
.00080 
.00019 
.00028 
.00019 
.00025 
.00080 
.00038 
.00027 
.00024 
.000S4 
.00027 
.00048 
.00048 
.00028 
.00061 
.00048 
.00080 
.00096 
.60200 
.0052 

Inch. 
0. 

Initialload. 

BUaiic  limit 
TenaUeetrencth. 

857 

408 
456 
510 
561 

612 

714 

786 

816 

867 

918 

986 

1,089 

1,071 

1,128 

1.178 

1*284 

1.276 

1.828 

1.3T7 

1,428 

1.479 

1,630 

1.561 

1,588 

' 

1 

General  Bummarjf, 

Gentile  atrength  per  aqnaro  Inch  of  original  section ponnds..  155,690 

Slattic  limit  per  aanare  inch  of  original  aection do...  100,000 

Bloojpition  per  inen  after  mptnre inch..      0.020 

Qoagation  per  inch  under  strain  at  elaatio  limit do...    .00416 

Badaction  in  area  after  mptore,  per  oentnm  of  original  aectlon 45.1 

Podtion  of  mptaTe. V.4  inaide  the  ganged  length 

ChaneterofnokenmxDMse.^ aiiky 


168  TESTS   OF   tRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  2607. 
Diameter,  ".1012  x  ".1010. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  10". 


AppliMl  loarls. 


Toi-i-  :''"S"' 


*ounfh. 

Pound  t. 

51 

5,000 

102 

10,000 

153 

15,000 

204 

20,000 

2ft5 

26.000 

306 

30,000 

357 

35.000 

408 

40.000 

469 

45,000 

510 

50,000 

561 

56,000 

612 

60,006 

663 

65,000 

714 

70,000 

765 

75,000 

816 

80,000 

867 

85,000 

918 

90,000 

969 

95,000 

],02U 

100,000 

1,071 

106,000 

1.122 

110,000 

1,173 

116.000 

1,224 

120,000 

1,275 

126,000 

1,326 

130,000 

1,377 

135,000 

1,428 

140,060 

1.479 

145,000 

1,630 

150,000 

1,570 

153,920 

EloDKfttion 
p<<r  inch. 

SacoeMive 
eloogaUon 
per  inch. 

Inch. 
0. 

.00024 
.00020 
.00020 
.00020 
.00020 
.00020 
.00020 
.00020 
.00020 

Permaaent 

Inch. 
0. 

Soeoessiye 

permanent 

eet. 

Remarks. 

Tnch. 
0. 
.00024 

Inch, 
0. 

Initlalload. 
EImUo  limit 

06044 

00064 

.00084 

.00104 

00124 

.00144 

.00164 

.00184 

.00202 

.00020 

.00018 
.00025 
.00026 
.00017 
.00018 
.00023 
.00029 
.00023 
.00039 
.00026 

00245 

.... ........I. ......••••• 

.00270 

1 

. 00305 

.00367 

1 

.00380 

i 

.00419 

.00445 

:;:;::::::::!:::::::::::: 

.00483 

.00038 

1 

.00518 

.00036 
.00047 
.00042 
.00066 
.00067 
.00004 
.00124 
.00265 

1 

.00505 

.00607 

.00662 

.00729 

.00823 



.00947 

.  01212 

Ten»Ue  etreagth. 

General  anmmary. 

TenHilentrengtli  per  aquare  inch  of  original  section pound*..  168,990 

EliMtic  limit  per  square  inch  of  original  section do...  1(15,061 

Elongation  per  incn  aftermptare Ineh..      0.019 

Eloni^ation  per  inch  under  strain  at  elastic  limit do...    .00445 

Reduction  in  area  after  rapture  per  centum,  of  original  section 45.1 

Position  of  rupture 3".8  inside  the  ganged  leacth 

Ubaracter  of  broken  surfai^e ailky 


TS8T8  OF  IRON,  STEBL,  AND  OTHER  MATERIAL8. 
OOIIi  No.  2. 
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Samples  which  had  been  coiled  bat  straightened  between  rolls  before 
testing. 

No.  2608. 

Dimensions,  'M006  x  'M006. 
Sectional  area,  .0101  square  inch. 
Gauged  length,  lO''. 


VIm*. 

Sueoentre 
eloiiintkm 
perlofih. 

Permanent 
■et. 

Soeoewl^e 

Bemarks. 

ToteL 

'"TSS" 

"^SSST 

60 

101 

181 

292 

292 

808 

868 

404 

464 

808 

6S6 

008 

008 

707 

787 

808 

888 

008 

808 

1.818 

1.000 

1,111 

1,101 

1^212 

1*208 

1^818 

1^808 

1,414 

1^484 

1^616 

1.080 

P&umdt, 
6,000 
10^000 
14.000 
80,000 
29,000 
80,000 
86,800 
40.000 
46,000 
60,000 
88.000 
00^000 
06.000 

78^000 
80,000 
8^000 
00,000 
80^000 
lOO^OOO 

to^ooo 

110,000 
116,000 
120.000 
125,000 
180,000 
136^000 
140,000 
148^000 
10«,000 
164»400 

J 

0 

00028 
O00I8 
00008 

OOUl 
00180 
00162 
00172 
00106 
00818 

00208 
80200 

00888 

00424 

00467 

00400 

00687 

00671 

00088 

00081 

00787 

00821 

00000 

018 

017 

Inek. 
0. 
.00080 

.00028 
.00020 
.00020 
.00022 

.00010 
.00028 
.00020 
.00028 
.00018 

!00026 
.00027 
.00018 
.00028 

.00028 

'.00081 

.00088 
.00038 
.00081 
.00044 
.00068 
.00062 
.00006 

;  00119 
;oo4 

Inch, 
0. 

Inch. 
0. 

Initialled. 
lOMtieUmlt. 

• 

.O00C6' 

.00006 

.00018 

.00008 

j 

.00028 

.00010 

.00000 

.00031 

.00148 

.00088 

.00888 

.oosdo 

General  sumMory, 


TOMile  strength  per  ■qnere  Inch  of  original  aeotlon poonda..  164,400 

Battle  ttailt  per  aqnaieineh  of  originarteotion do...  100,000 

Hoagitifle  per Inon  after mptnie inch..     0.026 

2l0BOtieBiierliieh«nder  strain  at  elaatlo  limit do...    .004ff7 


-^ ^ latelastlolimit do...    .004IW 

K«4aotSon  la  area  alter  mptnie.  per  oentam  of  original  section 46.6 

F«8ittonofmptare 1 1".4  inside  the  ganged  lenstli 

Chaiaeter  of  broken  sulkMe silky 


170  TESTS   OP   IRON,   STEEL,    AND   OTHER  MATERIALS. 

STo.  2609. 

DimensioDS,  'M006  x  'M006. 
Sectional  area,  .0101  square  inch. 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Sncoessive 
elongation 
per  inch. 

Permanent 

Saooeesive 

permanent 

■et. 

Remarks. 

Total. 

Pn:  aqaare 
inch. 

Poundt. 

60 

101 

151 

202 

252 

303 

356 

404 

454 

505 

555 

606 

666 

707 

757 

808 

858 

909 

950 

1,010 

1.060 

1,111 

1,161 

1,212 

1,262 

1.318 

1.363 

1.414 

1,464 

1,515 

1,565 

P&unds. 

6.000 

10.000 

15,000 

20,000 

25,000 

30,000 

36^000 

40,000 

45,000 

60,000 

65,000 

60,000 

65,000 

70,000 

75,000 

80.000 

86,000 

90.050 

95.000 

100.000 

105,000 

110.000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145.000 

150,000 

156,000 

Inch. 

0. 

.00040 
.00065 
.00089 
.00106 
.00123 
.00145 
.00165 
.00185 

.00225 
.00247 
.00272 
.00292 
.00820 
.00342 
.00365 
.00390 
.00418 
.00454 
.00478 
.00512 
.00552 
.00508 
.00645 
.00700 
.00760 
.00860 
.00960 
.01132 
.020 

Inch, 

0. 

.00040 
.00025 
.00024 
.00016 
.00018 
.00022 
.00020 
.00020 
.00022 
.00018 
.00022 
.00025 
.00020  • 
.00028 
.00022 
.60023 
.00025 
.00028 
.00086 
.00024 
.00034 
.00040 
.00046 
.00047 
.00055 
.00060 
.00100 
.00100 
.00172 
.00868 

0. 

InOL 
0. 

Initial  load. 

Elasticlimit. 
Tensile  strength. 

Q^neral  9ummary, 

Tensile  strength  per  sqoare  inch  of  original  section pounds..  155,000 

Elastic  limit  per  sqnare  inch  of  originalsection do. ..  105,000 

Elongation  per  inch  after  raptn re inch..     0.014 

Elongation  per  inoh  nnder  strain  at  elastic  limit do...    .00478 

Beduotion  in  area  after  mptnro,  per  centnm  of  original  section -. 47.5 

Position  of  mpture ".05  ontside  the  ganged  leDSth 

Character  of  broken  sorfiMM silky 


TESTS   OF  I&OKy   STEEL,    AND   OTHER  MATERIALS. 
No.  2610. 
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DimeBsionSy  'M006  x  'M006. 
Sectional  area,  .0101  square  inch. 
Gauged  length,  10''. 


Applied  loads. 

per  inch. 

SaooeMive 

Permanent 

Mt. 

SacoeaalTe 

pennaaent 

■et. 

Bemarke. 

TMaL 

^•LT^ 

Ptmnd*. 
50 
101 
151 
202 
252 
303 
358 
404 
454 
506 
656 
006 
656 
717 
7W 
808 
858 
809 
868 
1,010 
1,000 

1^161 
1,212 
l,»t 
1,318 
1,383 
1.414 
1,464 
1,515 
1,568 

Potmda. 

6.000 

10,000 

15.000 

20.000 

25^000 

30,000 

35.000 

40.000 

45,000 

50,000 

55,000 

60,000 

65,000 

70,000 

76^000 

80,000 

85,000 

80,000 

96,000 

100,000 

105,000 

110.000 

115,000 

U0,000 

125,000 

130,000 

186.000 

140,000 

145,000 

160,000 

153,470 

Inek. 
.0 

.00082 
.00052 
.00078 
00086 
i 00117 
.00186 
.00160 
.00177 
.00196 
.00218 
.00888 
.00270 
.00294 
.00820 
.00340 
.00360 
.00380 
.00411 
.00448 
.00486 
.00520 
.00666 
.00600 
.00660 
.00710 

iooooo 

.01050 
.015 

Ineh, 

.0 

.00032 

.00020 

.00026 

.00018 

.00021 

.00018 

.00025 

.00017 

.00021 

.00020 

.00020 

.00082 

.00024 

.00026 

.00020 

.00020 

.00030 

.00021 

.00037 

.00037 

.00086 

.00088 

.00042 

.60050 

.00060 

.00090 

.00100 

.00150 

.00460 

IneJL 
.0 

Inch, 
.0 

Initial  load. 

Elaatto  limit. 
Tensile  etrength. 

Gmeral  aummany 

TeoMleatrength  per  square  inch  of  original  section poonds..  153,470 

JOsatie  limit  per  eqnare  inch  of  original  section  do...  95,000 

HongaUon  per  inch  after  rapture inch..  0.022 

Xkm^tion  per  inch  nnder  strain  at  elastic  limit do...  .00411 

Sednetion  in  area  after  rnptnre,  per  centum  of  original  aeotion 88.6 

pQsition  of  rnptore ''.86  inside  the  ganged  length 

Clurseter  of  broken  sarfikce • ;...  ~' 


172  ,  TESTS   OF   lEON,    STEEL,   AND   OTHEB   MATEBIAL8. 

Coil  No.  1.    Oalvanizbd. 
Wires  straightened  between  rolls  before  testing. 

No.  2611. 

Dimensions,  ".1010  x  'MOIO. 
Sectional  area,  .0103  square  indh. 
Ganged  length,  10^'. 


Airplied  loaas. 

per  inch. 

Suooetaive 
eloBjcation 
per  inch. 

Permanent 
Bet. 

SneoesiiTe 
permanent 

set 

Remarks. 

Total. 

PerMuue 
inGh. 

Pwndi. 

51 

102 

153 

204 

265 

30ft 

867 

406 

450 

510 

661 

612 

003 

714 

706 

816 

807 

918 

969 

1,020 

1^071 

1.122 

1,173 

1,224 

1,276 

1^820 

i877 

1,426 

M79 

1^090 

S644 

Poundt. 
6,000 
10.000 
15.000 
20.000 
25.000 
80,000 
35,000 
40,000 
45,000 
50,000 
65.000 
60,000 
65,000 
70,000 
76,000 
80.000 
86,000 
90,000 
95.000 
100,000 
lOftyOOO 
110,000 
115,000 
190  000 
120^000 
130,000 
135,000 
140.000 
145,000 
150.000 
161.870 

InOu 
0. 

.00035 
.00063 
.00071 
.00002 
.00110 

.oJIso 

.00450 

.00109 

.00186 

.00206 

.00206 

.00246 

.00274 

.00295 

.00320 

.00349 

.00376 

.00408 

.00443 

.00406 

.00540 

.00611 

.00722 

.00800 

.01123 

.014 

.022 

.027 

.041 

Inch. 
0. 

.00035, 
.00018 
.00018 
.00021 
.00018 
.00020 
.00020 
.00019 
.00017 
.00020 
00020 
.00020 
.00028 
.00021 
.00025 
.00029 
.00027 
.00032 
.00035 
.00052 
.00045 
.00071 
.00111 
.00168 
.00288 
.00277 
.008 
.006 
.014 

Ineh. 
0. 

Xnek. 
0. 

Initial  load. 
Slastio  limit 

0. 



0. 



-.-., 

.00032 

.00082 

.00068 

.06006 

.00300 

.00198 

General  summary. 

Tensile  strength  per  eqnare  inch  of  original  section pounds..  151.370 

SlastloUmit  per  square  inch  of  original  section do...    90,000 

Blongation  per  inch  sfter  rapture inoh' .     0.035 

Elongation  perinchander  strain  at  elastic  limit do...    .00376 

Bednotion  in  area  after  niptare,  per  centum  of  original  section 35.3 

Position  of  rupture 2".  8  outside  the  gauged  leocth 

Character  of  broken  snrfkce silkj 


TESTS   OF  IRON,  STEEL,  AND   OTHER  MATERIALS. 
No.  2612. 
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Dimensions,  'MOlO  x  'MOIO. 
Sectional  area,  .0102  sqaare  inch. 
Ganged  length,  W. 


per  Inch. 

SaooeMive 
eloofftttion 
perlnch. 

PemiMient 
let. 

SaeoMdve 

Bemurks. 

TMmL 

Peraqaare 
inoh. 

Pounds. 
51 
102 
153 
264 
296 
306 
367 
406 
486 
510 
861 
612 
663 
714 
766 
816 
867 
618 
966 
1.020 
1,071 

1,173 
1,224 
1,275 
1,836 
1,877 
1,428 
1.4T6 
1,518 

JPmmds. 

5,000 

10,006 

15,000 

20^000 

25.000 

30,000 

35,006 

46,000 

45,000 

50,060 

56,006 

66,006 

65;  066 

70,000 

75,000 

80,000 

85.066 

90.000 

96.606 

100,000 

105,000 

110.006 

115,600 

120,600 

125,000 

130.006 

136.606 

146,006 

145.600 

148.836 

Inch. 
0. 

.00025 
•  00048 
00064 
!00081 
.00105 
.00118 
.00144 
.60160 
.00177 
.66106 
.66220 
.00387 
.60663 
.00286 

!00646 
.00876 
00406 
100443 
.00497 

•UUVOO 

.00825 

.01080 

.61480 

.020 

.025 

.089 

Jneh, 

a 

.00025 

.00023 

.00016 

.60017 

.00024 

.00018 

.06026 

.66016 

.00017 

.00019 

.00024 

.00017 

.00025 

.00024 

.00632 

.60063 

.00036 

.00029 

.00037 

.00055 

.06070 

.00098 

.06160 

.00255 

.00400 

.00520 

.005 

.014 

Inch, 
0. 

Jim*. 
0. 

Initial  load. 
Slaatio  limit. 

"- 



General  iummary, 

TonUe  strenistli  per  aqwtfe  inoh  of  original  section poands..  148,820 

flutie limit  per  aqnare  iooh  of  original  seetion do...    80.000 

KHnutatioB  per  toon  after  roptore .inoh..     0.058 

Ekmi^yett  per  inch  under  atrain  at  elastio  limit do...    .00306 

S«daotioniaare»nllerniptnre,  per  oentnm of  original  section 42.2 

Paaltfon  of  roptare y.7  inside  the  ganged  length 

Cbancter  of  oioken  snrfiMe aiDcy 


174  TESTS   OF   IROS,    STEEL,    AND   OTHER   MATERIALS. 

No.  2613. 

DimeDsions,  'MOlO  x  'MOIO. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  lO''. 


Applied  loads. 

Blonffation 
per  inch. 

Saccesslve 
perlnch. 

Permanent 
set. 

Snooesaive 
set. 

Remarks. 

Total. 

Per  aquare 
inoh. 

Powidi. 

Si 

102 

153 

204 

265 

306 

3£7 

408 

459 

510 

561 

612 

663 

714 

765 

816 

867 

918 

960 

1.020 

1,071 

1,122 

1,173 

1,224 

1,275 

1,326 

1,377 

1.428 

1,479 

1,630 

1,562 

rounds. 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35.000 

40.000 

45,000 

50,000 

55.000 

60,000 

65,000 

70,000 

75,000 

80,000 

85.000 

90,000 

95.000 

100.000 

105,000 

110.000 

115,000 

120,000 

125,000 

130,000 

135,000 

■    140,000 

145,000 

150,000 

153. 140 

Inch. 
0. 

.00026 
.00044 
.00060 
.00084 
.00102 
.00122 
.00145 
.00160 
.00182 
.00201 
.00222 
.00242 
.00268 
.00292 
.00314 
.00842 
.00371 
.00406 
.00450 
.00493 
.09555 
.00630 
.00760 
.00940 
.01225 
.01625 
.024 
.029 
.044 

JfUh. 

0. 

.00026 
.00018 
.00022 
.00018 
.00018 
.00020 
.00023 
.00015 
.00022 
.00019 
.00021 
.00020 
.00026 
.00024 
.00022 
.00028 
.00029 
.00035 
.00044 
.00043 
.00062 
.00075 
.00130 
.00180 
.00285 
.00400 
.00776 
.005 
.015 

Jneh. 
0. 

Inch. 
0. 

Initial  load. 
ElaAUolimii. 

• 

General  eummarff. 

Tensile  stren^tk  per  square  inch  of  original  section pounds. .  153, 140 

Elastic  limit  per  sqaaro  inch  of  original  section do...    90.000 

Elonp^tion  per  inch  after  ruptore in<di..     0.049 

Elongation  per  inch  nnder  strain  at  elastic  limit do...    .00371 

Redaction  in  area  after  mptnre,  per  centum  of  original  section 42.3 

Position  of  rapture ".60  inside  the  gauged  lenfth 

Character  of  broken  surface silky 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

THIRD  LOT. 

^MO  SQUABE  TIVHED  STEEL  WIBE. 

No.  2779. 

Coil  No.  1.    Weight,  28J  Pounds. 

Specimen  from  outside  end  of  coil. 

Sectional  area,  ^MOIO  x  'M006=.0101  square  inch. 

Ganged  length,  10''. 

Inside  end  measures,  'M002  x  'M002. 
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AppUed  loads. 

KUmeMon 
periDoh. 

Snoceflsive 

Permanent 
set. 

SaoceesiTe 

set 

Bemiu-ks. 

ToUl. 

Persqnue 
inoh. 

olonfiatlon 
per  inch. 

PwindM. 

51 

101 

152 

203 

253 

308 

364 

404 

455 

505 

666 

606 

667 

707 

758 

808 

856 

909 

860 

1,010 

1,061 

1,U1 

1,168 

1,212 

1.M8 

1,818 

1,864 

1,414 

1,465 

1,515 

1,886 

1,616 

1,6«7 

1,717 

1,768 

1,818 

i,8n 

Patind9. 

5,000 

10.000 

15,000 

20,000 

26,000 

30.000 

35,000 

40.000 

45,000 

50,000 

55,000 

60,000 

66,000 

70.000 

76,000 

80,000 

85.000 

00.000 

06,000 

100,000 

105,000 

110,000 

116^000 

120,000 

125,000 

180,000 

136,000 

140^000 

145,000 

150.000 

158^000 

160,000 

166.000 

170,000 

175^000 

180,000 

185,250 

IimA. 
0. 

.00028 
.00053 
.00073 
.00088 
.00106 
.00125 
.00148  . 
.00163 
.00178 
.00196 
.00217 
.00283 
.00253 
.00967 
.00284 
.00304 
.00382 
.00336 
.00352 
.00375 
.00893 
.00409 
.00425 
.00445 
.00465 
.00480 
.0M97 
.00527 
.00640 
.00560 
.00582 
.00614 
.00665 
.01115 
.01965 

Inch. 
0. 

.00028 
.00025 
.00020 
.00015 
.00020 
.00017 
.00023 
.00015 
.00015 
.00018 
.00021 
.00016 
.00020 
.00014 
.00017 
.00020 
.00018 
.00014 
.00016 
.00023 
.00018 
.00016 
.00016 
.00020 
.00020 
.00015 
.00017 
.00030 
.00013 
.00020 
.00022 
.00032 
.00051 
.00450 
.00870 

Inch. 
0. 

Jneh. 
0. 

Inltiiaioad. 

ElMticlimit. 

Oeneral  sumnunry. 

Teiiafle«tTCii8;Uiperaqiiwelnehoforiffliial8eotion pounds..  185,250 

ElMtfeUmttparMQareinohofotigbiMiBection do...  160.000 

Boogadim p«r ioon  under  etnkin  uelMtic  limit inch.    0.00582 

^MiietioB  in  are*  after  mptiize»  per  ventnm  of  original  eeotioii 66.5 

Charaeter  of  Ivrokan  sozf^ a. , fln^aill^y 


164  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2603. 


Dimensions,  'M014  x  'M007. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  10^'. 


AppU< 
Total. 

^•?nX" 

Blongation 
per  inch. 

SacoessWe 
per  inoh. 

Permanent 
•et. 

SnoceaaiTe 

BmmarkM. 

Pwndt. 

61 

102 

153. 

204 

256 

806 

857 

408 

456 

510 

661 

612 

668 

714 

765 

816 

867 

918 

969 

1,020 

1,071 

1,122 

1.173 

1,124 

1,276 

1,326 

1,877 

1,428 

1.479 

1,580 

1,581 

1,607 

Pounds. 
6,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45.000 
50.000 
65,000 
60,000 
65,006 
70.000 
75,000 
80,000 
85,000 
90.000 
95,000 
100,000 
105.000 
110,000 
115,000 
120,000 
126,000 
180,000 
135,000 
140,000 
145,000 
150,000 
155,000 
157,550 

Ineh. 

0. 
.00028 
.00046 
.00066 
.00068 
.00107 
.00126 
.00143 
.00168 
.06188 
.00208 
.00228 
.00250 
.00278 
.00294 
.00316 
.00349 
.00379 
.00403 
.00482 
.00466 
.00501 
.00535 
!00588 
.00626 
.00683 
.00750 
.00840 

;  01131 
.014 

Inch. 

0. 

.00028 
.00018 
.00020 
.U0022 
.00019 
.00019 
.00017 
.00025 
.00020 

.00020 
.00022 
.00028 
.00021 
.00022 
.00033 
.00030 
.00024 
.60029 
.00034 
.00035 
.00034 
.00053 
.00040 
.00055 
.00067 
.00090 
.00183 
.00168 
.00260 

Inch. 

Inch. 
0. 

Initial  load. 
Blaatic  limit. 

♦ 

•* 

1 

General  summary. 

Tenaile  atrenfi^lt  per  aquare  inch  of  original  section poosda..  157,550 

ISIaatio  limit  per  sanare  inch  of  original  section do...  lOO^OOO 

Elongation  per  inch  after  mptnre .■ ..inch..     OlOU 

Blongation  per  inoh  under  strain  at  elastic  limit * do...    .064fl 

Bednotion  in  are*  after  rapture,  per  centum  of  original  section 87>t 

Poaition  of  rapture 2".86  inaide  the  ganged  lennb 

Chanptar  of  broken  BorfiRce • tu^J 


TESTS  OP  IRON,   STBEL,   AKB  OTHER  MATERIALS. 
No.  2604. 
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Dimensiims,  'M0I4  x  'MOOT. 
Sectional  area,  .0102  square  inch. 
Gauged  lengtli,  10'^ 


Eloontion 
per  Inch. 

SncoeeBive 
elongation 
per  Inch. 

Perannent 
set. 

Succeaslve 

permanent 

aet. 

Remarks. 

Total 

Persqiiare 

Pwmdi. 

51 

102 

158 

104 

265 

806 

357 

408 

459 

510 

561 

812 

088 

714 

785 

816 

867 

018 

888 

1.020 

1071 

1.122 

1,173 

1,224 

1.275 

1,328 

1,877 

1.428 

1,479 

1,580 

1,581 

1^628 

P^ndt. 

5.O0O 

10,000 

16.000 

20.000 

25,000 

80.000 

86.000 

49.000 

45.000 

60,000 

56,000 

00,000 

65,IXH) 

70,000 

75,000 

80,000 

86,000 

90.000 

95.000 

100,000 

106,000 

110,000 

115,000 

120,000 

12^000 

180,000 

185,000 

140,000 

146^000 

150,000 

155,000 

150,610 

Inch, 
0. 

.00036 
.00056 
.00071 
.00091 
.00113 
.00131 
.00151 
.00169 
.00191 
.00216 
.00231 
.00247 
.00272 
.00201 
.00320 
.00342 
.00867 
.00391 
.00413 
.00445 
.00478 
.00508 
.00643 
.00585 
.00641 
.00686 
.00713 
.00868 
.010 
.012 

Inch. 
0. 
00026 
!  00030 
.00015 
.00020 
.00022 
.00018 
.00020 
.00018 
.00022 
.00025 
.00015 
.00016 
.00025 
.00019 
.00029 
.00098 
.00025 
.00024 
.00022 
.00032 
.00083 
.00080 
.00036 
.00042 
.00056 
.00059 
.00080 
.00095 
.00182 
.002 

Ineh. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
TenaUeatrenKth. 



Gffneral  tummary, 

TansileatreBgth  per  square  inoh  of  original  aeotion pounds..  169,610 

Butic  limit  persquare  Inch  of  ociginaiseetion do...  100,000 

Boncatfon  per  inon  after  rapture ineh..     0.010 

Oongation  per  inch  under  atrain  at  elastio  limit do...    .00418 

BcdnetiOBiBaraAaAerroptare,  per  centom  of  original  aeotkm 89^8 

PmMod  of  mptnTe at  one  end  of  ganged  leosth 

Charaeter  of  broken  tnrflKse ailky 
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No.  2780. 
GOIL  ISo.  2.     WBI0HT,  37  POUNM. 

Specimen  firom  inside  end  of  ooiL 

Sectional  area,  'MOOO  x  'M006  =  .0100  aqaare  inch. 

Oatside  end  measares  ^^00M:X'^O995. 

Ganged  length,  10^^ 


Klongatlon 
permch. 

Sacceaaiye 
elongation 
perlnoh. 

Pennanent 
aet 

Saooeeaive 

permanent 

aeL 

Bemarka. 

Total. 

Per  aqaare 

Pwmdt. 

60 

100 

150 

200 

260 

800 

850 

400 

460 

500 

560 

000 

050 

700 

750 

800 

850 

800 

860 

1,000 

1,050 

1,100 

1.150 

1,200 

1,250 

1,800 

1,850 

1,400 

1,460 

1,900 

1560 

1,000 

1,050 

1,700 

1.750 

1,800 

Poundt. 
6,000 
10,000 
15,000 
20.000 
26,000 
80,000 
86^000 
40,000 
46;  000 
50.000 
66,000 
00,000 
66;  000 
70,000 
76^000 
80,000 
86,000 
80,000 
85,000 
100,000 
105,000 
110,000 
115,000 
120,000 
125,000 
180,000 
135,000 
140,000 
145,000 
150,000 
155.000 
100,000 
106.000 
170,000 
175,000 
180,000 

Inch. 
0. 

.00022 
.00038 
.00057 
.00077 
.00087 
.00113 
.00132 
.00150 
.00105 
.00185 
.00203 
.00328 
.00240 
.00200 
.00278 
.00286 
.00317 
.00331 
.00351 
.00308 
.00386 
.00412 
.00428 
.00447 
.00407 
.00487 
.00510 

!00500 
.00684 
.00045 
.00705 
.01070 
.01500 
.022 

Inch. 
0. 

.00028 
.00017 
.00018 
.08020 
.00020 
.00016 
.00018 
.00018 
.00015 
.00020 
.00018 
.00020 
.00017 

.00018 
.00017 
.00022 
.00014 
.00020 
.00017 
.00020 
.00024 
.00017 
.00018 
.00020 
.00020 
.00028 
.00023 
.00027 
.00084 
.00061 
.00120 
.00806 
.00520 
.0061 

Inch. 
0. 

IneJL 
0. 

Uitlalload. 

1 

ElaaUoUnit 
Tensile  atrength. 

t 

General  eummary. 

Tensile  atrength  per  aqnare inch  of  original  aection pounda..  180,000 

Slaatio  limit  per  aqnare  inch  of  original  aection do  ..  145.000 

Elongation  per  inch  after  niptare inch..      0.013 

Elongation  per  inch  under  atrain  at  elastic  limit do...    .00533 

Bedaction  in  area  after  mptore,  per  oeutum  of  original  aeotJon 88.0 

Position  of  niptare l".4oat8ide  ganged  length 

Character  of  broken  anzfaoe flneairky 


TESTS   OF   IBON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2781. 

OoiL  No.  3.    Weight,  31  Pounds. 

Oatside  end  of  coil. 

Sectional  area,  ^'.1003  x  'M004=.0100  square  inch. 

Inside  end  measures  ''.0996  x  ''.0999. 

Gauged  length,  10". 
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per  inch. 

SncceflAive 
elonj^ation 
per  inch. 

Permanent 
set. 

Sacoeasive 

permanent 

ftet. 

Remarks. 

1 

'    Total. 

PerBquare 
inck. 

50 
1,000 
1.050 
1,100 

Po%mds. 
5,000 
100,000 
105,000 
110. 000 
115,000 
120,000 
125.000 
130.000 
135,000 
140,000 
145,000 
150,000 
155,000 
160,000 
165,000 
170,000 
175,000 
179,800 

Inch. 
0. 

.00370 
.00388 
.00408 
.00430 
.00450 
.00468 
.00494 
.00508 
.00527 
.00547 
.00577 
.00509 
.00622 
.00652 
.00698 
.00805 

Inch. 

0. 

.00370 
.00018 
.00020 
.00022 
.00020 
.00018 
.00026 
.00014 
.00019 
.00020 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1,150 
1,200 
1  250 

1,300 

1.360 
1,400 
1,450 

1,500 
1.550 
1,600 
1,660 
1.700 
1,750 
1,798 

.00030 
.00022 
.00023 
.00030 
.00046 
.  00107 



I 

General  aummary. 

Tensile  strenjcth  per  square  inch  of  original  section pounds..  179,800 

Slaatic  limit  per  sqaare  inch  of  original  section do...  160,000 

EloDgation  per  incit  alter  rapture  inch..      0.014 

£loDf;ation  per  inch  under  strain  at  elastic  limit do...    .00622 

Hedaction  in  area  after  rapture,  per  centum  of  original  section 38. 0 

Ponition  of  raptare — 8^' outside  gauged  section 

Cliaraoter  of  broken  surflsoe fine  silky 

H.  Ex,  14 13 


178  TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  2782. 

OoiL  No.  4.    Weight,  71J  Pounds. 

Saniple  takeu  100  feet  from  outside  end. 
SectioDal  area,  'MOlO  x  'M003  =.0101  square  inch. 
Inside  end  measuces  ^^0995  x  ^MOOl. 
Gauged  length,  10^'. 


AppUed  loads. 

EloDfration 
per  inoh. 

Saooessiye 
elongation 
per  inoh. 

Permanent 
set 

SacoesslTe 

set. 

Samarka. 

ToUL 

Per  square 
inoh. 

Pounds. 
51 
1,010 
1,061 
1,111 
1,162 
1.212 
1,268 
1.313 
1,364 
1.414 
1,465 
1,515 
1.566 
1,616 
1,667 
1.717 
1.768 
1,818 
1,869 
1,919 
1.970 
2,020 
2,071 
1,121 
2.146 

Pinmdi. 
5.000 
100,000 
105,000 
110,000 
115,000 
120,000 
125,000 
130.000 
135.000 
140,000 
145,000 
160,000 
155,000 
160,000 
165,000 
170,000 
175,000 
180,000 
186,000 
190.000 
195,000 
200,000 

210,000 
212, 480 

Intsh. 
0. 

.00363 
.00370 
.00390 
.00410 
.00428 
.00U4 
.00467 
.00480 
.00500 
.00520 
.00538 
.00556 
.00572 
.00594 
.00618 
.00632 
.00654 
.00678 
.00700 
.00728 
.00798 
.01340 
.022 

Ineh. 
0. 

.00353 
.00017 
.00020 
.00020 
.00018 
.00016 
.00028 
.00013 
.00020 
.00020 
.00018 
.00018 
.00016 
.00022 
.00024 
.00014 
.00022 
.00024 
.00022 
.00028 
.00070 
.00542 
.0088 

IfUh, 

0. 

Inch. 
0. 

Initial  load. 
Tensile  atrength. 

General  eummary. 

Tensile  strength  per  square  inoh  of  original  section pounds..  212,480 

Elasticlimit  per  soaare  inch  of  original  section do...  190,000 

Slongation  per  inch  after  rapture inch..     Ol014 

Elongation  per  inoh  under  strain  at  elastic  limit 4, do...    .00700 

Bednotion  in  area  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rapture 1".20  outside  gao^ged  seoUon 

Character  of  proken  BurfMa flaesilkj 


TESTS   OF   IKON9    STEEL,    AND   OTHER   MATERIALS.  179 

No.  2783. 

OoiL  No.  6.    Weight,  25  PoimDS. 

Inside  end  of  coiL  t 

Sectional  area,  'Ma20  x  'MOOO  =.0102  square  ineli. 
Oaoged  length,  10"'. 
Oatside  end  measures  ^'.lOOO  x  'MOOO. 

Wraps  or  ooils  with  difflcolty  over  arbor  of  same  diameter  as  its 
diagonal. 


Applied  loiids. 

perlnoh. 

Soooesslye 
eloDf»tion 
perinoh. 

Permanent 
set. 

Saooeaclve 
permMient 

set. 

Senuurke. 

ToteL 

PerMUBce 
Inoh. 

Poimdt. 

51 

1,020 

1,530 

1,581 

i:S 

1,886 

i:S 

1,889 
a;  029 

Foundt. 
5^000 
100,000 
160,000 
155,000 
109,000 
165,000 
170V  000 
115,000 
180,000 
185^000 
190,000 
195,000 
198^  t20 

Inch, 
0. 
.00356 
.00545 
.00500 
.00588 
.00088 
.00628 
.00662 
.00688 
.00780 
.00822 
.018 

Inch. 
0. 

.00356 
.00189 
.00016 
.00028 
.00020 
.00025 

1 00080 
.00048 
.00192 
.00878 

Jneh, 
0. 

Inch. 
0. 

InitiAlloAd. 
BlAfltio  limit 

General '  summtury, 

TaNllestrangftlipersqnareinchoforisinalBeetion pounds..  198,920 

£Ugtio  limit  per  aaiwre  inch  of  OTiginia  section do...  175,000 

KlmiffUien  per  incn  after  mptnre ^ inch..      0.008 

BoqgslioD  per  inch  under  strain  at  elastio  limit do...    .00052 

BedaetioD in  area  Alter  mptore,  per  oentom  of  original  section 2&5 

PMitlon  of  rapture i,2''.6  inside  sanged  section 

Ckanotorof  hrokenanrfiMe <....,^ ilneaUkj- 


180  TESTS  OF   IRON,  STEEL,  AND   OTHEB  MATERIALS. 

No.  2784. 

OoiL  No.  6.    Weight,  29J  Pounds. 

Inside  end  of  ooil. 

Sectional  area,  'M003  x  ''.0997  =  .0100  square  inch. 

Oatside  end  measares  same  as  inside. 

Gauged  length,  10". 


AppUedloada. 

VlAnnrntiiMi 

SacoesBiTe 
perlnoh. 

Permanent 
set. 

Sneoessive 

permanent 

set. 

Bemarka. 

Totol. 

Per  square 
inch. 

permoh. 

Pounds. 
50 
500 
1,000 
1,500 
1.550 
1.60D 
1650 
1,700 
1,750 
1^800 
1.850 
1,900 
1,930 

PotMds. 
5,000 
50,000 
100,000 
150,000 
155.000 
160.000 
165,000 
170,000 
175.000 
180,000 
185^000 
190.000 
192,000 

Inch'. 
0. 

.00191 
.00873 
.00559 
.00582 
.00899 
.00618 
00644 
.00875 
.00815 
.011 
.024 
.088 

0. 

.ooiot 

.00182 

.00186 

.00028 

.00017 

.00019 

.00028 

.00031 

.00140 

.00285 

.018 

.009 

Inch, 
0. 

Ineh. 
0. 

Initialload. 

ElasUo  limit. 
TensUe  strensth. 

€hneral  summary. 

TenailA  strength  per  sqniM  inch  of  orlsinal  section poonds..  192.000 

Elastic  limit  per  square  inch  of  original  section do...  170,000 

Elongation  per  incn  after  ruptore inch..      0.420 

Elongation  per  inch  under  strain  at  elastio  limit do...    .00644 

Bednotlon  in  area  after  raptnre,  per  oentnm  of  original  section 8.0 

Position  of  rapture 2".8  oatside  ganged  seotion ;   oMigae 

Ghaiacter  of  broken  suifiMe my 


TESTS  OF  mON,  STEEL,   AND  OTHER  HATEEULa 

Ooiii  Kg.  7.    Weight,  47|  Pounds. 

Oatside  end  of  coil. 

Sectioiial  area,  'M013  x  'M004  =  .0105  square  inch. 
Inside  end  measoies  "Smi  x  '^0094.    . 
Oaaged  length,  10^'. 
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1 

""pSK" 

Saccetaive 
elonntlon 
per  Inch. 

Permttnexit 
aet 

Sucoemive 

ML 

Semarks. 

1 

-    Tout 

Persqiiikre 

62 
825 

1,060 
1,575 
1^627 
1,680 
1,732 
i;785 
1,837 
1.880 
1,812 
1,885 
2,047 
2,100 
2,162 

Pounds. 
5.000 
60,000 
100,000 
150,000 
156.000 
160,000 
X65.000 
1.70.000 
1.73,006 
r  80. 000 
L85.000 
180.000 
183^000 
900.000 
2«5,000 
210.000 
215.060 

Inch, 
0. 

.00182 
.00870 
.00560 
.00678 

!00615 
.00646 

;00682 

.00708 

.60788 

.00782 

.00980 

.012 

.017 

.021 

Jnck. 

0. 

.00188 
.00188 
.00190 
.00018 
.00022 
.00016 
.00025 
.00020 
.00022 
.00021 
.00090 
.00040 
.00148 
.00270 
.005 
.004 

Inch, 

a 

0. 

Initialload. 

XUatlo  limit 
Tenaile  atreoKth. 

2.257 

General  eummary. 

Ttnaile  afxength  per  aqoare  inch  of  original  sectioii ponnda..  215,000 

IQiaUo limit  per  Mvare  inch  of  original  aection .do...  185^000 

Elongation  per  locn  after  rapture Inch..     0.015 

Elragation  per  inch  nnder  atrain  at  elaatio  limit do...    .00703 

Bfldnction  in  are*  after  rapture,  per  oentnm  of  original  aeotioa 41.0 

PokltioB  of  rapture 12|"  ootaide  ganged  aectlon 

Chaneterof  lirokflBBiirfiaee flneaillcy 


182  TESTS   OF   IRON,  STEEL,  AND   OTHER   BfATERIALS. 

No.  2786. 

Coil  No.  8.    Weight,  37J  Pounds. 

Inside  end  of  coiL 

Sectional  area,  ^M004  x  ''.0997  =.0100  sqaare  inch. 

Outside  end  measares  ''.0997  x  ".1011. 

Ganged  length,  10". 


At>pUedloadB. 

Eloneatiou 
perlnoh. 

Sacoeaaire 
elon  nation 
per  inch. 

Permanent 
set. 

SuooefMiTe 

permanent 

set 

Remarks. 

Total 

Peraqnare 

Pounds, 
50 
500 
1.000 
1.500 
1.650 
1.600 
1,650 
1.700 
1.760 
1.800 
1,850 
1.900 
1.950 
2,000 
2.060 
2,100 
2,150 
2,200 
2,224 

Pounds. 
6,000 
60,000 
100,000 
150.000 
155,000 
160,000 
166,000 
170,000 
176.000 
180,000 
186,000 

190,  roo 

196.000 
200.000 
205,000 
210,000 
215,000 
220,000 
222,400 

Jneh, 
0. 

.00179 
.00356 
.00546 
.00564 
.00582 
.00602 
.00622 
.00642 
.00662 
.00682 
.00703 
.00732 
.00767 
.00843 
.009 
.013 
.024 
.023 

Inch. 
0. 

.00179 
.00177 
.00189 
.00019 
.00018 
.00020 
.00020 
.00020 
.00020 
.00020 
.00021 
.00029 
.00035 
.00076 
.00057 
.004 
.011 
.004 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Blasiic  limit. 
Tensile  straogth. 

Oeneral  sumnMrtf, 

Tensile  strength  per  sqaare  inoli  of  original  section pounds..  222,400 

Elastic  limit  par  sauare  inch  of  original  section do...  190.000 

Elongation  per  inoQ  after  rapture inch..     0.010 

Elongation  per  inch  under  strain  at  clastic  limit do...    .00703 

Redaction  in  area  after  rupture,  per  centum  of  oi-iginal  section 28.0 

Position  of  ruptnre 2'M6  ouislde  gauged  section 

Character  of  broken  surface '. flnesiU^y 


TESTS   OF  IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2787. 

OoiL  No.  9.    Weight,  36J  Pouxois. 

Outside  6Dd  of  coil. 

Sectional  area,  'M005  x  '^0994  s.OlOO  square  inch. 

Inside  end  measares  ^M024  x  'M007. 

Ganged  length,  l(y\ 
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Applied  iMda. 

Klongation 
per  Inch. 

SacoeeelTo 
eloneatlon 
per  inch. 

PennAorat 
eet. 

SaooesBive 

pemument 

Bet. 

Remarks. 

Total. 

Perunare 

Pounds. 
60 
500 
1,000 
1,500 
1.550 
1,000 
1,050 
1,700 
1.750 
1.80O 
1,850 
1,900 
1,960 
2,000 
2.050 
2.100 
2.160 
2,190 
. — 

Pounds. 
6.000 
60,000 
100,000 
150,000 
156,000 
100.000 
165,000 
170.000 
176.000 
180,000 
185,000 
190,000 
195,000 
200.000 
205.000 
210.000 
215,000 
219,300 

Inch. 
0. 

.00182 

.00870 

.00656 

.00577 

.00598 

.00610 

.00630 

.00656 

.00670 

.00008 

.00720 

.00736 

.00820 

.01080 

.013 

.019 

.088 

Inch, 

0. 

.00182 
.00188 
.00186 
.00081 
.00016 
.00017 
.00020 
.00026 
.00016 
.00028 
.00027 
.00036 
.00066 
.00260 
.0022 
.006 
.014 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

Qmerdl  summary. 

TtauSl^tllxeBfcQi -per Bqaxn inch ot  original  section pounds..  219^300 

Elastic  Unit  per  square  inch  of  original  section .'..do...  190,000 

BoDgatioa per  Inon after  mptore inch..      0.025 

IQooi^tiiKi  per  inch  nnder  Btrain  at  elastic  limit do...    .00720 

SednctkRi  in  area  alter  rapture,  per  centum  of  original  section 28.0 

Position  of  rapture 2"  inside  ganged  section 

Character  of  broken  surfsoe • floe  silky 


184         tEStS   OP   IRON,  STfiEL,  ANt>   OTHER   MATERIALS; 

No.  2788. 

OoiL  No*  10.    Weight,  28J  Pounds. 

Inside  end  of  coil. 

Sectional  area,  ^'.0997  x  '^0996  ==  .0099  sqnare  inch. 

Gauged  length,  10'^ 


AppUedloftds. 

Eloneatlon 
per  inch. 

Sacceanive 
eloDfratlon 
•per  inch. 

Permanent 
Bet. 

Sncoeasive 

permanent 

Bet. 

Remarka. 

TotaL 

Per  Booare 
inch. 

PaundM. 

50 

405 

000 

],486 

1,536 

1,684 

1,634 

1.688 

1,733 

1,782 

1.832 

1,881 

1,081 

1.980 

Poiindi. 
5,000 
60,000 
100,000 
150.000 
166,000 
160,000 
165.600 
170,000 
175,000 
180.000 
185,000 
190,000 
195,000 
200,000 

Inch. 

0. 

.00174 
.00360 
.00538 
.00558 
.00578 
.00598 
.00618 
.00643 
.00671 
.00707 
.00865 
.013 
.021 

Inch. 

0. 

.00174 
.00176 
.00188 
.00020 
.00020 
.00020 
.00020 
.00025 
.00028 
.00036 
!  00158 
.00435 
.008 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Blaatic  limit. 



1 

Tensile  etrensth. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  oriKinal  section poands..  200,000 

Elastic  limit  per  sqaare  Inofa  of  original  section do...  175,000 

Elongation  per  incn  after  rapture ». inch . .      0. 009 

Elongation  per  inch  under  strain  at  elastic  limit do...    .U0643 

Reduction  in  area  after  rupture,  per  centum  of  original  section not  cotnputed 

Position  of  rupture 6^' outside  ganged  section 

Character  of  hrokensnrfaoe fine  silky 


TESTS   OF  IRON,  STKEL^  AND   OTHER   MATERIALS. 
No.  2789. 

Coil  No.  11.    Weight,  37i  Pounds. 

Outside  end  of  coil. 

Sectional  area,  'M020  x  'M016=.0103  square  inch. 

Ganged  length,  10''. 

Inside  end  of  coil  measures  'M008  x  'M,006. 


186 


AppHed  loAds. 

Snoceadve 
per  inch. 

Permanent 
set. 

Si|C4*easive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

per  inch. 

Poundt. 
52 
515 

Poundi. 
5.000 
60,000 
100,000 
150,000 
155,000 
160,000 
.    185,000 
170,000 
175,000 
180,000 
185.000 
190,000 
105,000 
200,000 
206,000 
210.000 
215,000 
220,000 
322,140 

Inch. 
0. 

.00174 
.00360 
.00648 
.00568 
.00687 
.00607 
.00627 
.00648 
.00668 
.00688 
.00708 
.06728 

.00848 

.Oil 

.015 

.026 

.031 

Inch. 
0. 

.00174 
.00186 
.00188 
.00020 
.00019 
.00020 
.00020 
.00021 
.00020 
.00020 
.00020 
.00020 
.00039 
.00081 
.00252 
.004 
.Oil 
.005 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1,030 

1     1,615 

1.607 

1.648 

1,700 

1,751 

1,603 
1,864 
1.906 
1,857 

2,000 

2,060 
2,112 
2,168 
2,215 

' 

2,286 

1288 

^         1 

1 ' 

1 

General  eunumary. 

Tensile  strength  per  square  inch  of  oriKinal  section. pounds..  222,140 

SImUc  limit  per  square  inch  of  original  section « do...  105,000 

EloDgatSon  per  Incii  after  rupture inch . .      0. 018 

Kkmgation  per  inch  under  strain  at  elastic  limit do  ..    .00728 

Kednction  in  area  after  r uptare,  per  centum  of  original  section not  computed 

Position  of  mptnrtt 5''.8  outside  gauged  section 

Character  of  broken  rarfSsoe fine  silky 


186  TE8T8   OF   IRON,    STGEL,    AKD   OTHER  MATERIALS. 

No.  2790. 
SPEOIMEN  FROM  INSIDE  END  OF  COIL  No.  11. 

Sectional  area,  'MOOS  x  ".1006  =.0101  square  inch. 
Ganged  length,  10''. 


Applied  loada. 

Elooffation 

SnooeMive 
elongftiion 
perlnob. 

Permanent 
set. 

Sooceasive 

set 

Bemarks. 

Total. 

PerMUftre 
inoh. 

per  Sioh. 

Powndt. 
61 
606 
1, 010 . 
1,616 
1,566 
1,616 
1,667 
1,717 

1,070 
2,020 
2,071 
2.121 
2,172 
2,222 
2.239 

Pound*. 
6,000 
50.000 
100,000 
150,000 
165,000 
160,000 
165,000 
170,000 
175.000 
180.000 
185,000 
190,000 
195,000 
200,000 
205.000 
210,000 
215.000 
220,000 
221,680 

Inch, 

0. 

.00187 
.00368 
.00650 
.00570 
.00500 
.00607 
.00627 
.00647 
.00667 
.00687 
.06707 
.00737 
.00762 
.00816 
.01195 
.017 
.027 
.031 

Inch. 

0. 

.00187 
.00181 
.00182 
.00020 
.00020 
.00017 
.00020 
.00020 
.00020 
.00090 
.00020 
.00030 
.00025 
.00054 
.00379 
.00505 
.010 
.004 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit.  ' 
Tensile  strength. 

General  aummarif. 

Tensile  strenfTtb  per  square  inch  of  orislnal  section ponnds..  221,680 

Elastic  limit  per  sqnare  inoh  of  original  section do...  190,000 

Elongation  per  inch  after  rapture inch..      O.OIS 

Elongation  per  inoh  nnder  strain  at  elasUo  limit do...    .00707 

Keditction  in  area  aflermptiire,  per  centum  of  original  section 36.6 

Position  of  mptnre 16"  ontside  the  gange«I  section 

Character  of  broken  surface floe  silky 


TESTS   OF  IRON,    ST£EL,    AND   OTHER   IfATERIALS. 

No.   2791. 

Cou.  No.  12.    Weight,  32|  Pounds- 

Inside  end  of  coil. 

Sectional  area,  'M002  x  '^0998  =.0100  square  inch. 

Outside  end  measures  'M005  x  'M008. 

Ganged  length,  IC'. 
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perlnclL 

SaooewWe 
elongMion 
perinoh. 

Permanent 

set. 

Snoceacive 
set. 

Remarks. 

Toul. 

Faraqiiaie 

\ 
Frandt. 
50 
500 
1.000 
1.500 
1,550 
1,000 
1.650 
1,700 
1,750 
1,800 
1.850 
1.000 
1,060 
3^000 
2.050 
2.100 
2,108 

PottfMlt. 

5,000 
50,000 
100.000 
150,000 
155,000 
160,000 
165.000 
170.000 
176.000 
180,000 
185.000 
190.000 
196.000 
200.000 
206.000 
210.000 
210^800 

JndL 

a 

.00175 
.00356 
.00540 
.00558 

.00578 
.00507 
.006k7 
.006S7 
.00657 
.00677 

•    Inch. 
0. 

.00175 
.00181 
.00184 
,00018 
.00020 
.00019 
.00020 
.00020 
.00020 

'mmo 

Inch, 
0. 

Inch. 
0. 

Elaatio  limit. 
Tensile  strenj^h. 

.00608    ,        .00021 
.00742    !        .00044 
.OHIO    >        .00368 
.016               .0040 
.033        !        .016 
.036               .004 

OeMral  summary. 

Tensile  strBB^tli  per  aqnaretnoh  of  original  section pounds..  210,800 

Bsstie  limit  per  square  inch  of  original  seotion do...  10u,000 

Baniwtion  per  incn  alter  raptore inch..      0.025 

Bon^atioa  per  inch  onder  strain  at  elastio  limit do...    .00608 

B«dnctkB  In  are*  afternipuire,  per  oentiim  of  original  section 30.0 

Positiaaiofroptare V  ontside  gauged  section 

Cliaraeter  of  broken  surfsoe fine  silky 


188  TE8T8  OP  IRON,  STEEL,  AND'  OTHER  MATERIALS. 

No.  2792. 

Coil  No.  13.    Weight,  69  Pounds. 

Taken  100  feet  from  outside  end  of  ooiL 
Sectional  area,  ".1021  x  'M006=.0102  square  inch. 
Inside  end  measures  ".1000  x  ".1006. 
OauKed  length,  10". 


Elongation 
per  inch. 

Successive 
per  inch. 

Permanent 
set. 

SucoeasiTe 
set. 

Beniarks. 

Total. 

Per square 
inch. 

PomvU. 
61 
510 
1,020 
1580 
1,581 
1,632 
1688 
1,734 
1,785 
1836 
1,887 
1,918 

Poundi. 
5,000 
50,000 
100,000 
150,000 
156,000 
160,000 
165,000 
170.000 
175,000 
180,000 
186.000 
188,040 

Inch. 

0. 

.00181 
.00360 
.00557 
.00581 
.00607 
.00611 
.00683 
.00781 
.01020 
.018 
.017 

Inch, 

0. 

.00181 
.00178 
.00107 
.00024 
.00026 

'.00052 

.00068 

.00288 

.0028 

.004 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Blastio  limit. 

\ 

General  swnmary. 

Tensile  strength  per  sqoare  inch  of  oiieinalseotion poonds..  188,010 

SlasUo  limit  per  sooare  inch  of  originM  section do...  160,000 

Elongation  per  inch  after  ruptnre inch..     0.012 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00607 

Bednction  in  area aflar  rupture,  per  oentum  of  origiiial  seetiAD 37.S 

Position  of  rupture 2^' Inside  the  ganged  section 

Character  of  broken  surface flnesQky 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.  189 

No.  2793. 

Coil  'So.  14.    Weight,  34f  Pounds. 

loBide  end  of  coil. 

Sectaonal  area,  'MOll  x  'M0a5  =.0101  sqaare  inch. 

Ontside  end  measares  ^^0992  x''.0096. 

Ganged  length,  10^'. 

Coils  aboat  its  diagonal  with  difficulty.    Sixth  trial  snocessful. 


"Mr 

SoooessiTO 
eloosation 
per  Inoh. 

■et 

Sacoesaive 

permanent 

set 

Bemarks. 

TotaL 

^^inir 

Poirndf. 

51 

506 

1,010 
1.515 
1.566 
1,616 
1^607 
1.717 
1.768 
1.818 
1.M 
1.919 
1,970 

xm 
2.  on 
2;  121 

2;  158 

Pwmda. 
5.000 
50.000 
100.000 
160,000 
166^000 
160.000 
165.000 
170.000 
175,000 
180,000 
185.000 
190.000 
195^000 
200.000 
205.000 
210,000 
318,070 

Inch. 
0. 
.00176 
.00861 
.00545 
.00560 
.00576 

;00624 
.00688 
.00656 

.00677 

.00708 

.00787 

.01013 

.OU 

.025 

.082 

0. 
.00176 
.00185 
.00184 
.000)5 
.00016 
.00022 
.00020 
.00014 
.00018 
.00021 
.00026 
.00084 
.00276 
.004 
.011 
.007 

iTUSh. 

0. 

Inch, 
0. 

Initial  load. 

€hiieral  nummary. 

TtBfflestrMiiih  per  iqnareineh  of  original  Heotion poonda..  218^070 

Saiye  limit  per  aqnare  inch  of  original  section do...  190.000 

lOwigaHon per inon after  raptnre inch..     0.020 

Boagation per  inoh  nnder  strain  at  elaatio  limit do...    .00708 

Bedaction  in  area  after  rnptnra,  per  oentam  of  original  aeetion .....: 4A.6 

PMitionof  mptnre. 1".6  ontside  tlie  ganged  aeotian 

CbHaeterof1«ok«iaiirflMe:. .AnaaOky 


190  TESTS   OF  IBONy  STEEL^  AND   OTHER  BIATEBIALS. 

No.  27W. 

OoEL  No.  15,    Weight,  34:  Pou]!n)S. 

Oatside  end  of  coil. 

Sectional  area,  ''.0996  x  ''.0996  =.0099  aqoare  inch. 

Inside  end  measures  ".0998  x  ".0987. 

Gktnged  length,  10". 


AppUodkMds. 

'SSfir 

SaooMsive 
elonntloii 
pwlnoh. 

PermiAent 

Mt. 

Saooessive 

KmaxkM. 

Total. 

Perwrawe 

PottlMb. 

49 
496 
990 
1,485 
1,534 
1,584 
1,638 
1^688 
1,732 
1.782 
1,831 
1^881 
1.980 
1,980 
2.029 
2,079 
2.090 

5.000 
60,000 
100,000 
160,000 
166.000 
160,000 
165,000 
170,000 
176,000 
180,000 
185,000 
190,000 
19^000 
200,000 
205,000 
210,000 

aii,uo 

Inch. 
0. 

.00178 
.00858 
.00547 
.00562 
.00584 
00509 
! 00627 
.00645 
.00661 
.00687 
.00717 
.00800 
.01000 
.018 
.017 
.020 

9. 

.00178 

.00180 

.00189 

.00016 

.00022 

.00015 

.00028 

.00018 

.00016 

.00026 

.00030 

.00083 

.00200 

.008 

.004 

.006 

Ineh. 
9. 

Inch. 
0. 

InitlAlloikL 

BUatic  limit 
TMdlettnnsth. 

,  GeMrml  eumnmry. 

• 

TcBsQe  strangth  per  square  inoh  of  original  MotioB poands..  HI,  110 

SlMtlc  limit  per  sqiure  inch  of  original  Becttim do...  185,000 

lElongatUm  per  inca  after  mptare Inoh..      0.M7 

Elongation  per  inch  under  strain  at  elastio  limit ^ do...    .00687 

Seduction  in  area  after  raptmei per  oentom  of  original  eeotion 40.4 

Position  of  mptare 8".8  onfeside  gauged  seotion 

'  rof  biofciai  mutnot • Ifcae  silky 


TESTS   OF   IRON,    STEEL,    AND  OTHEB  BIATEBIALS. 
No.  2795. 

OoiL  No.  16.    WBiaHT,  34  Pounds. 

Inside  end  of  ooil. 

Sectional  area,  ''.0999x'^0990=.0099  sqaare  indi. 

Gauged  length,  10"'. 


191 


Slonntion 
permoh. 

SaooeosiTe 

elongation 

per  inch. 

Pennaaent 

set 

Saooesaive 

permanent 

set. 

Hemarks. 

ToliO. 

PerMoaro 

PMMtft. 

49 
406 

990 
1,485 
1.S84 
1,584 
1,683 
1,688 
1.782 
1,782 
1,881 
1.881 
1,980 
1,980 
2.029 
2.079 
2.008 

Founds. 
6.000 
50,000 
100,000 
150,000 
166.000 
160,000 
165,000 
170,000 
176,000 
180,000 
185^000 
190.000 
106.000 

206,000 
210,000 
211.410 

Inch. 
0. 

.00182 
.00962 
.00641 
.00567 
.00577 
.00506 
.00014 
.00086 
00600 
.00083 
.00728 
.00906 
.018 
.017 
.084 
.040 

Inch. 
0. 

.00182 
.00180 
.00179 
.00016 

.QDpao 

.00018 

.00019 

.00021 

.00026 

.00028 

.00040 

.00182 

.004 

.004 

.017 

.006 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Blaatio  limit. 
TensUe  strength. 

' 

• 

Oeneral  summary. 

Tsoiile strength  per  square  inch  of  original  section ...^ pounds..  211,410 

£batic  limit  per  square  inch  of  originaisection do...  185,000 

£IoDgstkm  per  iaw  after  rupture inch..      0.026 

BoDgafeloD  per  inch  under  strain  at  elastic  limit do...    .00683 

Seddetion  in  area  after  rupture,  per  centum  of  origbial  section 87.4 

ration  of  rupture ".66  outside  ganged  section 

Chancier  of  hrokensuxfiMM — line  silky 


192  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2796. 

Coil  No.  17.    Weight,  264  Pounds. 

OatHide  eDd  of  coil. 

Sectional  area,  ''.0997  x  ".0997  =.0099  square  inch. 

Gauged  length,  10''. 


AppUed  loads. 

-D>lnnt»*^HAn 

SttcoessiTO 
per  inch. 

Permanent 
set 

SucceaslTe 

aeL 

Remarka. 

Total. 

Poraqoare 
inoh. 

per  inoh. 

Pounds. 
49 
495 
990 
1,485 
1,534 
1584 
1,638 
1,688 
M32 
1,782 
1,831 
1)881 
1,930 
1,980 
2.029 
8,079 
2.110 

Pounds. 
5,000 
50.000 
100,000 
150.000 
155,000 
160,000 
165.000 
170,000 
175,000 
180,000 
185^000 
190,000 
195,000 
200.000 
205,000 
210.000 
213,120 

Inch. 

0. 

.00184 
.00363 
.00648 
.00563 
.00588 
.00602 
.00618 
.00637 
.00657 
.00677 
.0069d 
.00722 
.00809 
.01865 
.024 
.084 

Inch. 

0. 

.00184 
.00179 
.00180 
.00020 
.00020 
.00019 
.00016 
.00019 
.00020 

.00021 
.00024 
.00140 
.00503 
.01085 
.010 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

» 

. 

Elastic  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  213»120 

Elastic  lindtper  square  inoh  of  originafsectlon do...  195,000 

Elongation  per  inon  after  raptare Inch..     0.019 

Elongation  per  inch  nnder  strain  at  elastic  Um it do...    .00722 

Bednction  in  area  after  mptnre,  per  centum  of  original  section 41.4 

Position  of  rupture 8'^85  outside  the  ganged  sectioc 

Character  of  broken  surface , fine  silky 


TESTS   OP   IRON,  STEEL,  AND   OTHEB   MATEBIALS.  193 

No.  2797. 

OoiL  No.  18.    Weight,  71|  Pounds. 

Goil  divided  into  two  parts,  weighing  29  pounds  and  42f  pounds  re- 
spectively.    Specimen  taken  from  coil  between  the  two  parts. 
Sectional  area^  'MOOO  x  'MOOO  =  .0100  square  inch. 
Gauged  length,  10^'. 
Two  comers  of  the  wire  of  this  coil  rounded  with  about  '^02^  radius. 


SuccetsiTe 
per  inch. 

Penzuuent 
set. 

SaooefldTe 
aet. 

Bmuarks. 

loiaL 

Persqiutfe 
loch. 

SloufMioii 
per  mob. 

P(mmdt. 
50 
500 
1.000 
1.500 
1,650 
1,600 
1.650 
1,700 
1.750 
1.800 
1,890 
1.900 
1.90 

Potmd*. 
6.000 
50,000 
100,000 
160,000 
156^000 
160.000 
165,000 
170.000 
175.000 
180,000 
185.000 
190,000 
194^200 

Inch. 
0. 

.00183 
.00367 
.00553 
.00577 
.00597 
.00617 
.00642 
.00672 
.00850 
.015 
.022 
.031 

JmA. 
0. 

.00183 

.00184 

.00186 

.00024 

.00020 

.00030 

.00025 

.00030 

.00178 

.00650 

.007 

.000 

Inch. 
0. 

InOi. 
0. 

Initriftl  load. 

ElMtio  limit. 
TeDBile  atrengtii. 

*' 

General  swmmary, 

Tflosile  rtreogth  per  square  hiflh  of  original  section poonds..  194,200 

Blufcic  limit  per  aonsie  inch  of  originarBection ^ do...  170,000 

Elongation  p«r  men  after  raptore inch..      0.017 

Qoogatkm  per  Inoh  onder  strain  at  elastic  limit do...    .00642 

Kednction  in  area  after  mptnze,  per  centum  of  original  section 42. 0 

Position  of  ruDtnre 13".6  ontside  the  fcanged  length 

Cbacaoterof  broken  snrfiioe flnesiUcy 

H.Bx.14 ti 
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No.  2798. 

OoiL  No.  19.    Weight,  47^  Pounds. 

Specimen  100  feet  firom  outride  end  of  coil. 
Inside  end  measures  ''.0994  x  ''.0992. 
Sectional  area,  ".0996  x  ".0996  =  .0099  square  inch. 
Gauged  length,  10". 

Two  rounded  corners,  and  two  corners  nearly  square.    Deep  furrows 
scratched  along  one  face. 


Applied  IomU. 

1 
ElonratioB 
per  Inch. 

Saccessiye 
elongation 
perlnoh. 

Permanent 
set. 

Snoceeslve 

permanent 

set. 

Bemarks. 

Totftl. 

Per  square 
inch. 

Pwndi. 

49 

405 

900 

1,486 

1,634 

1,584 

1,633 

1  663 

1,732 

1.771 

Potmdt. 
6,000 
50,000 
100,000 
150,000 
165,000 
160,000 
165,000 
170,000 
175,000 
n8»890 

Inch, 

0. 

.60168 
.0C38O 
.00578 
.00602 
.00627 
.0U673 
.00869 
.01570 
.020 

Inch. 

0. 

.00188 
.00192 
.00198 
.00024 
.00025 
.00046 
.00106 
.00701 
.00430 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Blaatie  limit 

General  eummarif. 

Tensile  strength  per  square  inch  of  ori^nal  section pounds..  178^880 

Elastic  limit  per  square  inch  of  original  section do...  16O,0iM 

Elongation  per  inch  after  rapture inch..     O.007 

Elongation  per  inch  understrain  at  elastic  limit do...    .00637 

Bednotion  in  area  after  rapture,  per  centum  of  original  section , 38.3 

Position  of  mptnre 9".9  oatside  the  ganged  section 

Character  of  broken  surface fine  silky 


TESTS   OF   IRON,    STEEL,    AND    OTHEB    MATERIALS. 
No.  2709. 

Colli  No.  20.    Weight,  42|  Pounds. 

Inside  end  of  coil. 

Sectional  area,  'MOOO  x  ".0986  =.0098  square  inch. 

Outside  end  measures  ".0990  x  ".1020. 

Gauged  length,  10". 
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Applied  loAda. 

EUmsation 
permch. 

Suooessive 
eloDgatioD 
per  incb. 

Permanent 
aet. 

SuooesslTe 
aet. 

Bemarka. 

TotaL 

Per  square 
inch. 

Ptmnda, 
49 
490 

geo 

1,470 
1«519 
1^568 
1.617 
1,606 
1,715 
1,764 
1,813 
1,862 
1,875 

Pounds. 

5,000 
50,000 
100,000 
160,000 
155,000 
160.000 
165,000 
170, 000 
175,000 
180,000 
185,000 
190.000 
101,390 

Inch. 
0. 

.00183 

.00368 

.00562 

.00585 

.00013 

.00645 

.00007 

.00772 

.00875 

.01061 

.014 

.017 

Inch, 
0. 

.00183 
.00185 
.00194 
.00023 
.00028 
.00032 
.00052 
.00075 
.00103 
.00186 
.00339 
.003 

Inch, 
0. 

Inch. 
0. 

Initlalload. 
Elaatio  limit. 

TeoBile  fltrength. 

General  summary.  • 

TeosiZe  streni^h  per  aqoare  inch  of  oriicinalaection poands..  191,330 

Elasticlimieper  square  inob  of  original  section do...  155,000 

Elengation  per  inobaftor  rupture inch..      0.006 

£loni;ation  per  inch  under  strain  at  elastic  limit :'. do...    h.  00585 

Kednctton  in  area  after  rupture,  per  centum  of  original  section 39.8 

Position  of  rapture  ^'^ 75  outside  th^  ganged  section 

'  Character  of  broken  aaxfoee fine  silky 
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No.  2800. 

OoiL  No.  2L    WEMHTf  23|  Pounds. 

Specimen  from  oataide  end  of  coil. 

Sectional  area,  ^M016  x  'M026  =.0104  square  inch. 

Inside  end  measures  '^0995  x  ^^0998. 

Ganged  length,  10"^ 


Applied  IcMds. 

perlnoh. 

Baooeaeive 

Peimaaent 

set. 

SaocMtiTe 
set 

Beurki. 

TotaL 

Per  square 
inoh. 

Potmdt. 
62 
620 
1,040 
1600 
1,018 
1,004 
1,710 
1,708 
i;820 
1,872 
i;924 

6,000 
60.000 
100,000 
160.000 
166.000 
100.000 
106,000 
170,000 
175.000 
180.000 
186^000 

Inch, 
0. 

.00186 
.00370 
.00688 
.00010 
.00042 
.00080 
.00765 
.00980 
.01518 
.090 

Inch. 
0. 

.00180 
.00191 
.00218 
.00022 
.00032 
.00038 
.00075 
.00226 
.00638 
.00487 

InOL 
0. 

Ineh. 
0. 

iBiUallead. 

SUetlcIimii. 

TensUestrangth. 

General  iummarp. 

Tensile  strength  per  square  inch  of  original  section m.... pounds..  186,000 

Xlaatic  limit  per  square  inch  of  original  section do...  100,000 

Wongation per  inch  after  rupture ^ inch..      0.010 

Elongation  per  inch  under  sfrain  at  elastic  limit do...    .00610 

Bedttotion  in  area  after  mptors, per  oentnm  of  original seotton 4L3 

Petition  of  rupture ^. 7"  oataide  the  ganged  section 

Character  of  broken  snifaee ^ line  silky 


TESTS   OF  IRON,  STEEL,  AND   OTHEB  MATEBIALS. 

No.  2801. 

OocL  No.  22.   WBiasT,  33i  Pounds. 

Inside  end  of  coil. 

Sectional  area,  ^M002  x  ^0997=:.0100  square  inclu 

Outside  end  measares  ".0990  x  '^0994. 

Gaaged  length,  IW. 
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A|ypltod]Md& 

SoooeMiTO 

1P^ 

Pflnnaiieiit 

Mi. 

fl ■■■■Im  ■ 

IJIIUUMNlVe 

penuMun 

Bomarki. 

IMiL 

^Tar* 

Fmmdt. 
50 
60O 

1.600 
1,500 
1,660 

1.050 
1.T00 
1,780 
1,806 
t350 
1,900 
1,960 
2,000 

%m 

%m 

Pounds. 
6^000 
80.000 
100,000 
150,000 
155,000 
100,000 
185,000 
170,000 
176^000 
180.008 
185,000 
180^008 
188,008 
200,000 
306^000 

aofl^aoo 

IndL 
8. 

.00170 

l00535 
.00653 

.00578 

.00508 

.00618 

.00682 

.00658 

.00674 

.00708 

.00757 

.01400 

.026 

.034 

IndL 
8. 

.80178 
.00188 
.00186 
.00018 
.00028 
.00020 
.00018 
.00028 
00024 
! 00018 
.00028 
.00056 
.00088 
.01150 
.008 

IndL 
8. 

IndL 
0. 

Initial  load. 
Eiaatle  limit. 

XMvMVImm  WUmlmHmrJfm 

Teiulle fltrength  per aqnsreliicli  of  orifffaud  section pomidtf..  900^800 

BMtic  Hmit  per  Mnare  inoh  of  original  section do...  185^000 

£loog»tkni per  inob  after mptare inch..      0.028 

Elimgstion  per  ineh  under  strain  at  elastic  limit do...    .00674 

B«diictioainaceaalfearraptaza.per  centum  of  original  section 30.8 

PotitfoBefiaptare ".08  inside  the  lEanged  section 

ChMseteeflirolEansiiEflMa TTTlT.flne  silky 
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No.  2802. 
Coil  No.  23,    Weight,  254  Pounds. 

Oatside  end  of  coiL 

Sectional  area,  ".0998  x  ".0992  =  .0099  square  inch. 

Inside  end  measures  'M004  x  ".0996. 

Gauged  length,  10^'. 


Applied  loads. 

SnocesBiye 
elongation 
per  inob. 

Permanent 
set. 

Succeasive 

permanent 

set 

Bemarks. 

Total. 

Per  sqiuure 
inol. 

permcfa. 

Pound*. 
49 
495 
990 
1,485 
1,534 
1,584 
1,633 
1,683 
1,733 
1,782 
i;83l 
1,881 
1,980 
1,980 
2,029 

gois 

Poundi. 
5,000 
50,000 
100,000 
150,000 
155,000 
160,000 
165,000 
170,000 
175,000 
180,000 
185,000 
190,000 
195,000 
200,000 
205.000 
206,870 

Inoh. 

0. 

.00185 
.00378 
.00663 
.00581 
.00599 
.00620 
.00639 
.00659 
.00681 
.  00709 
.00752 
.01099 
.017 
.027 
.033 

Inch. 
0. 

.00185 
.00193 
.00186 
. 00018 
.00018 
*      .00021 
.00019 
.00020 
.00022 
.00028 
.00043 
.00347 
.00601 
.010 
.006 

Ineh. 
0. 

In^. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

. 

Oeneral  summary. 

Tensile streiigth  per  square  inoh  of  original  section ponndB..  906,870 

Elastic  limit  per  sauare  inch  of  originalseotion do...  165,000 

Elongation  per  inoh  after  mptare inch..     0.018 

Elongation  per  inch  nnder  strain  at  elastic  limit do...    .00709 

Kedaotion  in  area  after  rupture,  per  oentnm  of  original  section 40.4 

Position  of  rupture 7"  oatside  the  ganged  sectioii 

Character  of  broken  surface fine  silky 


TESTS   OF   IRON,  STEEL,    AND    OTHER   MATERIALS. 

No.  2803. 

Coil  No.  24.    Weight,  34i  Poundet. 

Inside  end  of  coiL 

Sectional  area,  '^0994  x  ''.0997  =  .0099  square  inch. 

Oataide  end  measures  'M018  x  'M017. 

Gauged  length,  lO''. 

Cecils  around  its  diagonal  with  difficulty. 
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Applied  loAds. 

EloDgatioD 
porinch. 

Saccesalye 
elongation 
per  inoh. 

Permanent 
set. 

SncoewiTe 
aet. 

BemarkB. 

1   Total. 

1 

PeruaaTe 
inoh. 

PimndM. 
1         49 
49S 

Pounds, 
6.000 
50,000 
100,000 
150,000 
156,000 
160,000 
165,000 
170,000 
175.000 
180,000 
185.000 
190,000 
196,000 
200,000 
308,080 

Inch, 
0. 

.00180 
.00371 
.00543 
.00507 
.00565 
.       .00000 
.00027 
.00647 
.00068 
.00687 
.00733 
.00060 
.01660 
.028 

Inch, 
0. 
.00180 
.00191 
.00172 
.00024 
.00018 
.00021 
.00021 
.00020 
.00081 
.00029 
.00086 
.00247 
.00680 
.00640 

Jneh. 
0. 

Ineh. 
0, 

Initial  load. 

Blaatic  limit 
Tensile  stTength. 

080 

1.485 
1,534 
1,884 
1,«S3 
1.8B8 
1.738 
1.78S 
1,881 
1,881 
1.888 
1,880 
2.010 

"* 

General  eummary. 

TeaaUeskeagth  per  square  inch  of  oriEinal  section pounds..  203,030 

Qftitie  limit  per  aqnare  inoh  of  original  section do...  180,000 

£IoDgation  per  inen  after  mptare inch..      0.017 

Blengatioin  per  inoh  under  strain  at  elastio  limit do 00068 

Bedvetimi  in  area  after  rupture^  per  centum  of  original  section 9.1 

Position  of  roptore lO'' outside  gauged  section 

Clofaotaraf  uokeiiSuziiMsa ^. silky,  irreguLakr  oblique 


200  TESTS   OF   IRON,  STEEL^  AND   OTHER   HATEBIALS. 

No.  2804. 

OoiL  No.  25.    WsiaHT,  37 J  PouNDa 

Oatside  end  of  coil. 

Sectional  area,  ^^0995  x  ^'.0990  =.0098  square  incb. 

Inside  end  measores  'M014  x  'M002. 

Ganged  length,  10'^ 


Applied  loads. 

Blffngatiim 
pwLiclL 

SaooMsiTe 
eloiigatloii 
porlnolL. 

Ponunemt 

Snooessive 

BOt 

BMurks. 

Total. 

'^'io-r^ 

Poufutt. 
49 
490 
989 
1,470 
1. 610 
1,568 
1,617 
1,666 
1,715 
1.764 
1,813 
1.862 
1,911 
1,960 
2,009 
2.040 

POMMto. 

6,000 

60,009 

100.009 

150,000 

160,000 
166.900 
179,000 
175,000 
180,000 
185.009 
190,009 
196.000 
200.000 
205,000 
208,160 

Inch, 
9. 

.00191 
.00372 
.00660 
.00582 
.00600 
.00628 
.00648 
.00676 
.00710 
.00752 
.00819 
00969 
;  01222 
.016 
.019 

Ineh. 
9. 

.90191 
.00182 
.00188 
.00022 
.00019 
.00028 
.00025 
.00028 
.00934 
.00042 
.00067 
.00141 
.00262 
.00278 
.004 

JndL 
9. 

InA. 
9. 

Biitbdioiid. 
Elastic  Uinit 

Tonsils  atraic^tk. 

General  iummory. 

Tensile  strength  per  square  inch  of  original  section poonds..  206^190 

Elasticlimit  per  sanare  inch  of  original  section do...  179,009 

Elongation  per  inoQ after  mptnre inch..     9.012 

Elongation  per  inch  nnder  strain  at  elastic  limit do...    .90648 

Bednotioniu  area  after  mptnre, per  oentnm  of  original  section 40.8 

Position  of  mptnre 2^.12  inside  the  ganged  section 

Gharaoter  of  broken  snrfiMe ilneailky 


TESTS  OP   IBON,    STEEL,    AND   OTHEK   MATERIALS. 
No.  2805. 
OOIL  No.  26.     WEiaHT,  394  POXTMDS. 

Inside  end  of  coil. 

Secticmal  area,  'M003  x  '^0998  =  .010  sqaare  inch. 
Outside  end  measures  'M016  x  'M009. 
Ganged  length,  10"^ 
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peroflh. 

SnoooidTe 
perlnoh. 

P«niMMnt 

StieeeMiTe 

RMoarka., 

Total 

PerMnare 
indi. 

50 
500 

1,000 
1,500 
1,650 
l^OOO 
1.8B0 
1,700 
1.750 
1,800 
1.8S0 
1.900 
1,060 
%M0 
2;  050 
2.100 
2;  102 

5,000 
50.000 
100,000 
160,000 
155,000 
100,000 
105.000 
170,000 
176.000 
180.000 
185,000 
190,000 
105.000 
800,000 
206^000 

no,  000 

S10  2DO 

JfiM. 
0. 
.00188 
.00052 
.00538 
.00660 
.00608 
.00687 
.00610 
.00028 
.00048 
.00070 
.00002 
.00780 
.01240 
.014 
.028 
.082 

Inak, 

0. 

.00108 
.00184 
.00184 
.00014 
.00018 
.    .00010 
.00028 
.00018 
.00021 
.00021 
.00022 
.00088 

roooio 

.00100 

.014 

.004 

Inch. 
0. 

In€h. 
0. 

iBituaioid. 

XlMtic  limit. 

General  tummary. 

Teuito  ttraagtb  per  aqiiM<e  iooh of  oxiginol Metion poonda..  210^200 

ElaatielliBltperMiiftreiiiehof  origfaiiilMetloii do...  190,000 

Klangation  per  Idoi  after  roptnre inch..     0.018 

RoB^tioii per  ineli under  strain otelMtio limit do...    .00002 

BedoctiOB  in  are* after  rapture,  pcreentnm  of  orictaal  aeottm 43.0 

PotitUtt  of  mptare 8^'. Ooatddetbefaaged  Motion 

Clunoteraflmkiem  aazfiMO -.« lineiiUEy 


I 


wm\ 


202  TESTS  OF   IROK,  STEEL,  AND   OTHER   MATERIALS: 

No.  2806. 

OoiL  No.  27.    Weight,  33J  Pounds. 

Specimen  taken  100  feet  from  outside  end  of  coil. 
Sectional  area,  'M026  x  'M016  =.0104  square  inch. 
Inside  end  of  coil  measures  'MOOl  x  'M006. 
Gauged  length,  10''. 


ElonfffttioD 
per  inch. 

SncoesBive 
eloogatiou 
perinch. 

Permanent 
set. 

Saccesaiye 

pennanent 

set. 

TtMmma^m. 

Totid. 

Peraqaare 
incli. 

Pounda. 
62 
590 
1.040 
1,560 
1.612 
1.664 
1.716 
1,768 
1,820 
1.872 
1.024 
1.976 
2,028 
2,080 
2,132 
2^184 
2,231 

Poundt. 
6,000 
50,000 
100,000 
160,000 
155,000 
160,000 
165,000 
170.000 
175,000 
180,000 
185,000 
190.000 
195,000 
200,000 
206,000 
210,000 
214,520 

Inch, 

0. 

.00179 
.00360 
.00545 
.00564 
.00586 
.00603 
.00625 
.00647 
.00607 
.00685 
.00708 
.00745 
.00886 
.01410 
.020 
.094 

Jneh. 
0. 

.00179 
.00181 
.00185 
.00019 
.00022 
.00017 
.00022 
.00022 
.00020 
. 00018 
.00023 
.  00037 
.00141 
.00524 
.00590 
.014 

Inch, 
0. 

Inch, 
0. 

Initial  loftd. 

BlaatloUmit 
TonailaatreD^. 

•.... 

General  summary. 

Tensile  Htrength  per  square  inch  of  original  section poands..  214,6M 

Klastio  limit  per  sqaMre  inch  of  original  section : do...  190,000 

Elongation  per  inon  after  rupture inch..     O.O80 

Elongation  per  inch  ander  strain  at  elastic  limit do...    .007M 

Reduction  in  area  after  rapture,  per  centum  of  original  section 88.4 

Position  of  rapture 8".76  outside  the  gauged  ssotfon 

Character  of  broken  surDftoe fiaeiUky 


TESTS   OF   IRON,    STEEL,    AND    OTIIER   MATERIALS. 
No.  2807. 

Coil  No.  28.    Weight,  254  Pounds. 

Inflide  end  of  coiL 

Sectional  area,  ''.0988  x  ''.0988  =.0098  square  inch. 

Outside  end  measnres  ".0994  x  ".0996. 

Gauged  lengtb,  10". 
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AppUadlsads. 

Elongatioii 
per  incli. 

SncoeasiTe 
elongation 
per  inch. 

Permanent 
set. 

Sacceflrive 

permanent 

sot. 

Bemarks. 

1 

Pounds. 

49 

400 

980 

1,470 

1,519 

1,568 

1,617 

1.666 

Potrnd*. 
6,000 
60,000 
100.000 
150,000 
156,000 
160.000 
165.000 
170,000 
175,000 
180.000 
186.000 
190,000 
195.000 
200,000 
206,000 
210.000 
216,000 
220,000 
222.240 

Inch, 
0. 
.00177 

.00365 

.00540 

.00567 

,00587 

.00607 

.00630 

.00647 

.00666 

.00686 

.00708 

.00734 

.00768 

.00864 

.01115 

.020 

.030 

Inch. 
0. 
.    .00177 
.00188 
.00184 
.00018 
.00020 

.00023 
.00017 
.00010 
.00020 
.00022 
.00026 
.00034 
.00086 
.00661 
.00885 
.010 

Ineh. 
0. 

Inch, 
0. 

Initial  load. 

Blaetlo  limit. 
TenaUe  strength. 

1  715 

!     li764 

1.813 

]  SOS 

1.911 

1,969 

2,009 

2|058 

2,107 

2,156 

2,178 

.048        1        .013 

1 

General  tummary. 

Tensile  8trenf:tli  per  square  inch  of  original  section povmds..  222,240 

Elajtiie  limit  per  Bfloare  inch  of  original  seotiouc do...  106^000 

Elongation  per  Incn  after  rapture inch..      0.030 

KloBiration  per  inch  under  strain  at  elastic  limit do...    .00734 

B«(iQccicBi  in  area  after  mptoze,  per  oentnm  of  original  section •    26.5 

PoiitionofnmtnTe •. 1".86  inside  the  ganged  seotion 

Cbsncterof  uokensnzilMe ••.« fine  silky 


204  TESTS   OF   IRON,  STEEL,  AND   OTHEB  MATERIALS. 

No.  2808. 

OoiL  No.  29.    WEiaHT,  30|  Pounds. 

Outside  end  of  coil. 

Sectional  area,  "AQ04:  x  'M016  =.0102  sqaare  inch. 

Inside  end  measures  'MOOO  x  'M004. 

Ganged  length,  10"^  « 


Applied  kwda. 

Slongation 
perbich. 

Suec6MlTe 
elongation 
per  inch. 

Permanent 
aet 

Snooeaaiye 

permanent 

aet 

-». 

Total. 

Pounds. 
61 
510 
1.020 
1,630 
1,681 
1.632 
1,683 
1,734 
1,786 
1,836 
1,887 
1038 
1,080 
2,040 
2.001 
2,180 

Peraqaare 
inoh. 

Pounds. 
8^000 
50,000 
100,000 
150.000 
155,000 
160,000 
166.000 
170,000 
175,000 
180.000 
186.000 
100.000 
105,000 
200,000 
205.000 
208,820 

Inch. 
0. 

.00175 
.00362 
.00545 
.00562 
.00581 
.00600 
.00622 
.00630 
.00661 
.00683 
.00710 
.00753 
.01200 
.010 
.023 

Inch. 
0. 

.00176 
.00187 
.00183 
.00017 
.00019 
.00019 
.00022 
.00017 
.00022 
.00022 
.00027 
.00043 
.00447 
.007 
.004 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

General  eummary. 

Tenaile  strength  per  aqoare  inch  of  original  aeotlon ^poiuda..  206,820 

SlaHtiolimit  per aquareinoh of  original aection do...  185.MI 

Elongation  per  inch  after  rupture inch..     0.010 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00683 

Reduction  in  area  after  rupture,  per  centum  of  original  aeotioB 37.3 

Position  of  rupture 9".6  outaide  the  gauged  aectioa 

Character  of  broken  surliMM ftneiilkj 


TESTS   OF   IBON,    STEEL,    AND   OTHER  MATEBULS. 

No.  2809. 

Coil  No.  30.    Weight,  TOJ  Pouivbs. 

Specimen  taken  near  the  middle  of  coil. 

Sectional  area,  ^M003  x  '^0998=. 010  square  indu 

Ganged  length,  10''. 
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Slonntloii 
perinoh. 

SacoMBiTa 
ekmntion 
perlnch. 

Pennftnent 
wt. 

onooBMnnB 

perauuMDt 

set 

^ 

ToUl. 

ForaaiiAre 
inch. 

PotMub. 
60 
500 

1,000 
1,M0 
:,550 
1.000 
1,060 
1,700 
1.750 
1,800 

i.»o 

1.I0O 
1,«50 
S,000 

a;  Ml 

PoundB. 
6,000 
60,000 
100,000 
150,000 
156^000 
160.000 
166,000 
170.000 
175,000 
180,008 
186.000 
180,000 
185.000 
908^000 
304,200 

Jfidh. 
0. 

.00174 
.00366 
.00587 
.00656 
.00577 
.00687 
.00628 
.00641 
.00670 
.00718 
.80845 
.01860 
.017 
.026 

Inch, 
0. 

.00174 
.00188 
.00187 
.00018 
.00081 
.00080 
.00028 
.00031 
.00088 
.00040 
.00135 
.00605 
.00850 
.000 

JfM*. 

0. 

InA. 
0. 

Initial  iMd. 

XlMtio  limit. 
Tendletteength. 



General  twmmarjf, 

TeD»n6  8tx«ngthpor0qiMreinohoforieiiialseoti<»n , ponnda..  204,200 

nistie  hmit  per  square  inch  of  oriKioal  section do...  175,000 

£IongfttioB per  inch  after  Toptara inch..      0.013 

QoBptkm  per  inch  nnder  strain  at  elastic  limit ^ do...    .00641 

Sadvctlim  in  area  after  rnptore,  per  oentnm  of  original  section 86.0 

I'btitioDofniptnxe 8"  outside  the  ganged  saotion 

Cbsnclsrof  broken snrfiuw flne  sUky 


206         TESTS   Oi'   IRON,    STEEL,    AND   OTHER   MATEBIALS. 

No.  2810. 

Coil  No.  31.    Weight,  23}  Pounds. 

Inside  end  of  coil. 

Sectional  area,  ".0996  x  ".0996  =  .0099  square  inch. 

Gauged  length,  10". 

Outside  end  measures  same  as  inside  end. 

Surface  of  wire  scored  by  deep  grooves. 


Applied  loads. 

EloiiKation 
per  inch. 

Siicceiwive 
eloneatioD 
per  inch. 

Termanent 

set 

Saoceaaire 

permanent 

Het 

Baaiarka. 

Total. 

Per  square 
inch. 

Poundt. 

40 

4Uft 

090 

1,48b 

1,534 

1,584 

1.633 

1.683 

1,  732 

1,782 

L&n 

1,881 
1,930 
1,980 
2,010 

Poundg. 
5.000 
60,000 
100.000 
160,000 
155,000 
160,000 
165,000 
170,000 
176,000 
180,000 
185, 000 
190.000 
195,000 
200,000 
203.030 

Inch. 
0. 

.00183 
.00371 
.00560 
.00580 
.00603 
.00627 
.00660 
.00676 
.  00717 
.00780 
.01087 
.015 
.020 
.023 

Inch. 

0. 

.00183 
.00188 
.00189 
.00020 
.00023 
.00024 
.00023 
.00026 
.00041 
.00063 
.00307 
.  00413 
.005 
.003 

Inch, 
0. 

Inch. 
0. 

Initial  ImUL 

Elastic  linii. 
Tensaeatrengtli. 

General  ttummary. 

Tensile  Rtrenj^th  per  square  inoh  of  orieinal  section '. JiK>iiDds..  203,030 

Blastic  limit  per  square  inch  of  original  section do...  17S.(W 

Kloneatton  per  inch  after  rupture inoh..     f^Oli 

Elongation  per  inch  under  strain  at  elastic  limH do...    .00676 

Heduction  in  ar««  after  rupture,  per  oentam  of  original  section 33.3 

Position  of  rupture 2".!  ioaide  the  ganged  Motion 

Character  of  broken  anrfkoc i,« Has  silky 


TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS,. 
No.  2811. 

Coil  No.  32.    Weight,  29^  Pouni>s. 

Oat8ide  end  of  coil. 

Sectional  area,  'MOOO  x  'MOOO  =.010  square  inch. 

Inside  end  measnres  'MOOO  x  'M006. 

Ganged  length,  lO''. 
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ilppUCMl  llMdfl. 

BloDffttion 
per  moh. 

Snocesaive 
elongation 
per  inch. 

Permanent 

set. 

SnccesslTe 

Bemarks. 

Total. 

Per  square 
incL 

50 
660 

1,000 

1,500 
1,550 
UW 
1,650 
1,700 
.1,750 
1,800 
1.850 
1,900 
1.096 
1000 

PnmdB, 
9,000 
50,000 
100,000 
190,000 
155,000 
160,000 
165.000 
170,000 
175,000 
180.000 
185,000 
190,000 
106,000 
200.006 
205.006 
210,000 
231,100 

.00183 
.00374 
.00555 
.00577 
.00595 
.00615 
.00635 
.00666 
00680 
! 00715 
.00765 
.00875 
.01110 
.616 
.025 
.030 

Inch. 
0. 

.00183 
.00101 
.00181 
.00022 
.00018 
.00020 
.00020 
.00026 
.00080 
.00035 
.00050 
.00110 
.00235 
.00600 
.007    . 
.006 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit 
Tensile  strength. 

2,050 

1     2,100 

1   im 

General  summary. 

Teastle strength  per  square  inch  of  oriffinaiseetion pounds..  211,100 

Elattic  limit  per  square  inch  of  originsl  section do  ..  180,000 

SfeofSSlion  per  inon  after  mptnre inch..      0.021 

Bonsation  per  inch  under  strain  at  elastic  limit do...    .00680 

BedoetUm  in  area  after  mptnrs,  per  centum  of  original  section 44.0 

Pwitlim  of  rapture ".75  Inside  the  ganged  section 

Ckiiastarof  bcokenaiir&oe : fine  silky 


208  TESTS    OF   IRON,    STEEL,    AND   OTHEB   MATEBIALS. 

No.  2812. 

CtoiL  No.  33,    WBiaHT,  69i  Pouia>s. 

Specimen  taken  100  feet  from  ontside  end  of  coiL 
Sectional  area,  'M002  x  ''.0997  =.010  sqaare  inch. 
Inside  end  measures  MOOS  x  'M002. 
Ganged  length,  10''. 


periaoh. 

SooeessWe 
permoh. 

PennaiMOt 

SDooeMlTe 

Bemarka. 

Total. 

Persooara 

^u^i 

50 
500 

1,000 
1,500 
1,550 

1^666 
1^700 
1.750 
1,800 
1,850 
1.900 
1.960 
2,060 
2^060 
2,100 
?122 

BmmdB, 
5^000 
50,000 
100,000 
160,000 
165,000 
160,000 
16^000 
170,000 
175,000 
180.000 
185,000 
190.000 
195,000 
200,000 
dM^OOO 
210,000 
212^200 

Inch. 

a 

.00182 
.00871 
.005M 
.00666 

:00607 

.00627 

.00645 

.00668 

.60688 

.00717 

.00778 

.01185 

.018 

.028 

.087 

Inch. 
0. 

.00182 
.00189 
.00173 
.00021 
.00021 
.00021 
.00620 
.00018 
.00028 
.00020 
.00029 
.00061 
.00M7 
.60615 
.010 
.006 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
ElaatioUndt. 



. 





Gmerdl  wmnMry, 

Tensile  strength  per  square  inoh of  original  aeotion pounds..  212,206 

Xlanticlimit  per  aqaare  inch  of  original  aection do...  165,000 

Elongation  per  inon  aftermptare inch..     0.028 

Elongation  per  inch  nnder  atrain  at  elastio  limit do...    .00688 

Eednotlon  in  area  after  raptme,  per  oentom  of  original  seotfton 36.0 

PoaitUm  of  niptare l"JSnaide  the  gauged  seocion 

Chaneter  of  Dcokm  amflMt .« line  silky 


TESTS   OF   lEON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2813. 

OoiL  No.  34.    Weight,  62|  Poxjitm. 

Inside  end  of  coii. 

Sectional  ar^a,  'M002  x  '^0990  =.0099  square  inch. 

Outside  end  measures  'MOOT  x  ".1026. 

Gauged  length,  10"'. 
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"^ssr 

SaoMwive 

Pennanent 
•et. 

Saoo«MiT« 

BAmarkB. 

TbteL 

Per  square 

FamuU. 
49 
486 
990 
1,485 
1,534 
1,584 
1.633 
1,683 
1,732 
1,788 
1.881 
1.881 
I.9S0 
1,980 
2.629 
2,079 
2,128 
2,178 
2,221 

i'oiindt, 
5.000 
50,000 
100,000 
150,000 
155.000 
160,000 
165.000 
170,000 
175,000 
180.000 
185,000 
190.000 
195.000 
200.000 
205.000 
210.000 
215^000 
220,000 
224,340 

0. 
.00177 

!00660 

'.00682 

.00508 

.00618 

.00642 

.00660 

.00678 

.00700 

.00720 

.00743 

.00776 

.00840 

.01380 

.028 

.032 

Inch. 

0. 

.00177 
.00188 
.00185 
.00018 
.00014 
.00018 
.00020 
.00024 
.00018 
.00018 
.00022 
.00020 
.00023 
.00032 
.00066 
.00640 
.00920 
.009 

IneK, 
0. 

Ineh. 
0. 

Initialled. 

Elaatio  limit. 
TcDsile  strength. 

General  summary. 

TrikBilettxvngth  per  sqnaroincli  of  original  section poonds..  224,340 

KlMticlxmitpeTsnnaTe  inch  of  original  section do...  2U).O00 

Elongation  per  inon  after  rupture i. incti..     0.016 

EloDj^ition  per  inch  nnder  strain  at  elastic  limit do...    .00748 

Bedoction  in  area  after  rapture,  per  oentnm  of  original  section 5.1 

Position  of  rupture 0".2  outside  the  gauged  section 

Clwaoter  of  broken  soxftee fine  silky 

H.  Ex.  14 ^14 


210  TESTS    OF    IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2814. 

Coil  No.  36.    Weight,  41i  Pouiids. 

Oatside  end  of  coil. 

Sectional  area,  ".1000  x  ''.0996  =  .0099  inch. 

Inside  end  measures  ".0994  x  ".0990. 

Gauged  length,  10". 

Two  corners  ronnded;  two  comers  square. 


Applied  loadR. 

EloDf^tion 
per  inch. 

SnoocMive 
eloneation 
per  inch. 

PermaDent 
set. 

Suooeeeive 

permanent 

set. 

Bemarkt. 

Total. 

Per  sqaare 
inch. 

Poundt. 

49 

495 

900 

1.485 

1,534 

1,584 

1.633 

1.683 

1.732 

1.775 

Poundt. 
5,000 
50,000 
100,000 
150.000 
155,000 
160,000 
165.000 
170.000 
175,000 
179,290 

Inch. 
0. 

.00185 
.00378 
.00576 
.OOGOO 
.00622 
.00t<62 
.00605 
.00930 

Inch. 
0. 

.00185 
.00198 
.00198 
.00024 
.00022 
.00040 
.00033 
.00235 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

ElastioUmit 
Tenaile  etraksfh. 

General  eummary. 

Tensile  strength  per  square  inch  of  orizioal  section poonda..  170,290 

Elasticlimitper  square  inch  of  original  section do...  160,000 

Elongation  per  inch  nnderstrain  at  olastlclimit inoh..    .0M22 

Redaction  in  area  after  raptare,  per  centum  of  original  section 40.4 

Position  of  rnptnre ootalde  tiie  ganged  length 

Character  of  nroken  surface « llnesiaLy 


TESTS   OF   IRON,  STEEL,  AND   OTHEE  MATERIALS. 
Ko.  2815. 

Coil  No.  36.    Weight,  27J  Pounds. 

Inside  end  of  coil. 

Sectional  area,  ^^0986  x  '^0996  =  .0098  square  inch. 

Outside  end  measures  '^0994  x  '^0986. 

Gauged  length,  10"^ 
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Applied  loads. 

IMnntfMMnM 

Sacoeaaive 

Pennanent 
set 

SnoooMiTe 

pennanent 

•at. 

Beoiarki. 

T^>teL 

Persqaiire 

permoh. 

Pounds. 

49 

490 

980 

1,470 

1.519 

1,508 

1,716 
1,784 
1.013 
1.802 
1.911 
1,903 
%000 

... 

Pound9. 
6.000 
50,000 
100.000 
150,000 
165.000 
160,000 
165,000 
170.000 
175,000 
180.000 
186.000 
190.000 
195^000 

ao«io6o 

JneK 
Oi 

.00180 
.00876 
.00573 
.00501 
.00617 

iooooi 

.00687 
.00717 

ioooso 

.014 
.019 
.020 

Inch. 

a 

.00180 

.00106 

.00106 

.00019 

.00026 

.00028 

.00021 

.00020 

.00030 

.00083 

.00150 

.00460 

.005 

.007 

Inch. 
0. 

IndL 
0. 

Initial  load. 

BlaatioUmlt 
TenaUaatreoKth. 

General  §wmmarff, 

Teoalleatreiigtli  par  aqnare  inch  of  original  section pounds..  904.080 

ElaatielimltperBqaare  inch  of  original  section • ......do...  178^000 

EloDj^atkni  per  iBok  after  mptare inch..      0.012 

£loDf»ti0n  per  inch  under  strain  at  elastic  limit do...    .00687 

Redootion  in  area  aiter  rapture,  per  oentom  of  original  section 42.9 

Poiitionofmptare 18'' outaida  the  ganged  section 

CbaraeteroflnokeasiirfMe flneeUky 


212  TESTS   OF  IRON,   STEEL,   AND   OTHEB  MATEBIAIJ3. 

liTo.  2816. 

1 

Coil  No.  37.'    Weight,  34}  Pounds. 

Outside  eud  of  eoil. 

Sectional  area,  '^0998  x  'M)997  ss  '^0099  square  inch. 

Inside  end  measures  ^M006  x  'M012. 

Gauged  length,  W. 


Hn  A-n  i*A4{««m 

SnceeniTe 

Permanent 
set 

Snooeeahpe 

'       Ml 

^ 

ToUL 

Per  Miaare 
inoh. 

permoh. 

Founds. 
49 
495 
990 
1,485 
1,634 
1,584 
1,633 
1,688 
1,732 
1,782 
1.831 
1.881 
1,930 
1,980 
2,029 
2,079 
2,128 
2,178 
2.198 

Pounds. 
5,000 
60,000 
100,000 
150,000 
155,000 
160,000 
165.000 
170,000 
175.000 
180,000 
185.000 
190,000 
195^000 
200,000 
206,000 
210, 000 
215.000 
220,000 
222.020 

Inoh, 
0. 
.00178 

! 00640 

.00667 

.00576 

.00592 

.00610 

.00630 

.00650 

.00669 

.00600 

.00710 

.00750 

.00800 

.00020 

.017 

.028 

.028 

Inch. 
0. 

'    .00178 
.00182 
.00180 
.00017 
.00018 
.00017 
.00018 
.00020 
.00020 
.00019 
.00021 
.00020 
.00040 
.00060 
.00120 
.00780 
.006 
.006 

Insk. 
0. 

IndL 
0. 

InitiallMid. 
TenidleatxmiKUL 

General  9ummary. 

Tensile  strength  per  square  Incb  of  original  section pounda..  SSS^OSO 

Klastio  limit  per  sqnare  inoh  of  ortginaTaection do...  196^ 000 

Klongatlon  per  inch  after  rnptnre Inoh..      0.019 

Klongation  per  inoh  under  strain  at  elaatio  limit do...    .00710 

Redaction  in  areaafter  raptoie,  per  oentam,  of  original  section S8.4 

Position  of  rapture ^ 6^.6  oatdde  tba  gMgeS  asotioB 

Character  of  broken  aarfiMO...^ • — .•••.^.....•••...•.•.•.•* .^..flaA  silky 


TESTS   OP   IRON,    STEEL,    AND   OTHER    MATERULS. 

No.  2817. 

OoiL  No.  38.    Wbtoht,  60f  Pounds. 
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Inside  end  of  coil. 

Sectional  area,  'M008  x  'M007  =  .0101  square  inch. 

Outside  end  measores  'M003  x  '^0994. 

Ganged  lengthy  10''. 


Applied  loads. 

^e- 

SacoeMive 
elongation 
per  inch. 

Permanent 

•et 

Sacoeeeive 

permanent 

•et 

Bemarka. 

T«taL 

""^i^ssr 

PimndM. 
61 
506 

1,010 

1,615 

1,506 

1,616 

1.687 

1,717 

1.768 

1,818 

1,869 

1.919. 

1.979 

2,020 

2,  on 

2,096 

F&tmdt. 
6,000 
50,000 

100,000 
150,000 
156,000 
100,000 
166,000 
170,000 
176,000 
180,000 
185.000 
190,000 
196,000 
200,000 
206,000 
207.620 

0. 

.00180 
.00872 
.00600 
.00581 
.00601 
.00626 
;00646 
.00087 
.00688 
.00720 
.00787 
.01040 
.013 
.022 
.031 

0. 

.00180 

.00192 

.00188 

.00021 

.00020 

.00026 

.00019 

.00023 

.00021 

.00032 

.00067 

.00253 

.00200 

.000 

.009 

Ineh, 
0. 

Inch, 
0. 

nutialload. 

Elastic  limit. 
TenaUe  streagUi. 

General  summary,  I 

Tensile  strength  per  square  inch  of  ori&inal  section ponnds..  207,520 

EUsHcUfflitpereonareinchof  orlginu  section do...  180,000 

RloBj;atioD  per  incn  after  mptare inch..      0.020 

Booffation  per  inch  under  strain  at  elastic  limit do...    .00668 

Hedaction  In  area  after  rupture,  per  centnm  of  original  section *. 36.6 

Positi<m  of  mptoie ".40  outside  the  ganged  section 

Character  of  bvoken  surfiue fine  silky 


214  TESTS   OF   IKON,    STEEL,    AND   OTHER  MATERIALS. 

No.  2818. 
OoiL  No.  39.    Weight,  41}  Pounds. 

Outside  end  of  ooil. 

Sectional  area,  ^'.0986  x  '^0996  «  .0098  sqoaro  inch. 

Inside  end  measures  ".1017  x  ".1033. 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Sttcceiaive 
elongation 
per  inob. 

Pennaaeiit 
set 

SnoMMlTe 

pennaaent 

■et 

Bemarka. 

Total. 

Per  sqnare 
inch. 

Pounds. 

49 

400 

080 

1,470 

1,510 

1,508 

i.ei7 
i.eca 

1.716 
1,764 
1, 813 

h^m 

1,911 
1,960 
2.000 
2,032 

Poundi. 
5,000 
50,000 
100, 000 
150,000 
155,000 
160,  UOO 
165.000 
170,  000 
175,000 
180,000 
185,000 
1110,000 
195,000 
200.000 
205,000 
207.350 

Inch. 

0. 
.00170 
.00358 
.00538 
.00554 
.00580 
.00605 
.00622 
.00638 
.00654 
.00678 
.00712 
.00888 
.017 
.030 
.035 

Inch, 

0. 

.00170 
.00188 
.00180 
.00016 
.00026 
.00025 
.00017 
.00016 
.00J16 
.00024 
.00034 
.00176 
.00812 
.013 
.005 

Inch. 
0. 

0. 

Initial  load. 

* 

" 

Oetural  MMimary. 

tonsile  Btrength  per  square  inch  of  original  aectlon poonda..  107,850 

£laNtic  limit  per  so  uareincli  of  original  section k....do...  18S.000 

Elonpition  perinon  after  niptore Inob..     OlOSA 

KloD};ation  periuoli  understrain  at  elastio limit do...    .00678 

Keiluctinu  in  area  after  rupture,  per  centnm  of  original  section 45.0 

Position  of  rupture « S".0  ontaida  the  ganged  iootion 

Character  of  broken  surface .....Una  silky 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2819. 

Coil  No.  40.    Weight,  28^  Pounds. 

Inside  end  of  coil. 

Sectional  area,  'MOOO  x  '^0998  =  .0099  square  incli. 

Ontside  end  measares  'MOll  x  'M020. 

Ganged  length,  10^'. 
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AppUedloodi. 

Blonffation 

SncoeasiTe 
elongation 
per  incli. 

Permanent 

set. 

SaooeaaiT6 

set 

Semaxka. 

Total. 

Per  Mnare 
inch. 

per  inch. 

Pounds. 

49 

495 

990 

1,485 

1,634 

1,684 

1.633 

1^782 
1:782 
1,881 
1.881 

1,980 
2;  029 
2.079 
2.100 

Pounds, 
5.000 
60.000 
100.000 
150.000 
156,000 
160,000 
165^000 
170.000 
175,000 
180.000 
185.000 
190,000 
195,000 
200,000 
20.^000 
210.000 
212,120 

Inch. 

0.  ' 
.00183 
.00367 
.00560 
.00568 
.00584 
.00607 
.00622 
.00647 
.00663 
.00684 
.00717 
.00770 
.01140 
.020 
.025 
.043 

Indu 
0. 

.00183 
.00184 
.00183 
.00(118 
.00016 
.00023 
.00016 
.00025 
.00016 
.00021 
.00033 
.00053 
.00370 
.00860 
.005 
.018 

Imeh. 
0. 

Inch. 
0. 

Initial  load. 
Elaatic  limit 

General  aummary. 

Tensile  strength  per  aqnare  inch  of  original  section pounds..  212,120 

Elastic  limit  per  square  inch  of  original  section do...  185,000 

BioDKation  per  inon  after  mptnre » inch..     0.034 

Elongation  per  inch  nnder strain  at  elastio  limit do...    .00684 

Kediietkm  in  snn after  mptnre,  per  centum  of  original  section 46.5 

Position  of  mptore 1"  Inside  t|ie  ganged  section 

Characftex  of  DToken  sni&oe fine  silky 


216  TESTS   OF    IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2820. 
Con.  No.  41.    Weight,  27i  Pounds. 

Oatside  end  of  coil. 

Sectional  area,  ^^0995  x  ''.0995  =  .0099  square  inch. 

Inside  end  mecosnrcs  ".0996  x  ''.0998. 

Gauged  lengtb,  10". 


Applit 
Total. 

KlloadR. 

P«r  square 
Incn. 

EloDf^atiou 
per  inch. 

Successive 
HloDpntiou 
per  inch. 

Permanent 
set 

Sucoeaeive 

permanent 

aet. 

BemarkB. 

PwLnd». 
49 
495 
990 
1,485 
1,534 
1.584 
1,633 
1,683 
1,732 
1,782 
1,831 
1,881 
1,930 
1,980 
2,029 
2,070 
2.128 
2,176 

Pwindt. 
5.000 
50,000 
100,000 
160,000 
155,000 
160,000 
105,000 
170,000 
175,000 
180,000 
185,000 
190,000 
195,000 
200,000 
205,000 
210,000 
215.000 
219.800 

Inch, 
0.   > 
.00186 
.00368 
.00548 
.00564 
.00686 
.00607 
.00625 
.00643 
.00667 
.00688 
.00707 
.00732 
.00770 
.00905 
!  01390 
.018 
.033 

Inch. 
0. 

.00186 
.00182 
.00180 
.00016 
.00021 
.00022 
.00018 
.00018 
.00024 
.00021 
.OOOIB 
.00025 
.00038 
.00135 
.00485 
.00410 
.015 

Inch. 
0. 

JfMfc. 

0. 

Initialload. 
Blaatio  limit. 

GeMral  sHmmary, 

Tensile  atrength  per  aqnare  inch  of  original  section pounds..  219,806 

Elastic  limit  per  aauare  inch  of  oriKiDalsecUon ~ do  ..  196,000 

ElonKation  per  inch  after  rapture inch..     6.2W 

Elongation  per  inch  under  strain  at  elastio  limit do...    .00139 

Keduotionin  area  after  rupture,  per  oentam  of  original  section 4>>4 

Position  of  rupture 1''.6  Inaide  the  ganged  leacth 

Character  of  broken  siirfao6.....» .^.... .m.... fl]ie,8iuy 


TESTS   OF   IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  282. 

Oon-  No,  42.    WBichHT,  37f  PouimB. 

Specimen  taken  100  feet  from  inside  end  of  coQ. 
Sectional  area,  'MOOl  x  ''.09M  =  .0099  square  inch. 
Ontsideend  measures  ".1001  x  ".1018. 
Gauged  length,  10". 
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Applied  loads. 

perlnoh. 

Saooesaive 
alongatlon 
per  inch. 

Ponnanant 

aet. 

SaooaaaWa 

permanaBt 

aet. 

Remarka. 

ToUl. 

Persooare 

FottMil. 

48 
485 
900 

1.485 

IS 

1,7» 
1.788 
1,831 

PottlMlff. 

6^000 
50,000 
100.000 
150,000 
105,000 
160.000 
106^000 
170.000 
175.000 
180.000 
185.000 
190.000 
105,000 

aoo,ooo 

106,000 
210,000 
215,000 
220^000 

Inek. 

0. 

.00180 
.00383 
.00551 
.00570 
.00585 
.00002 
.00027 
.00648 
.00007 

•  oowc 

.00700 

.00788 

.00700 

.00705 

.01185 

.010 

.028 

Ineh. 
0. 

.00180 
.00183 
.00188 
.00019 
.00015 
.00017 
.00025 
.00021 
.00019 
.00019 
00020 
.00032 
.00022 
.00035 
.00390 
.00415 
.012 

0. 

0. 

XUwtlo  Umlt 
TaaailaalraBCtk 

1,881 

1.900 
1,980 
^0» 

2,1TO 

General  ewmmary,  t 

TeiHHe  atrangth  per  iqnare  inch  of  original  aeotion pofuida..  220.000 

Klutic limit  per  aonare  inch  of  originafaeotion do...  190,000 

KIongatioD  per  incn  after  raptnre Inch..     0.023 

motion  per  inch  under  atrain  at  elastic  limit da...    .00708 

Sadnctioii  in  ar«*  after  roptare,  per  oentam  of  original  aeotion 8&4 

Poaitkm  of  raptore ''.85  imlda  the  ganged  aection 

Chuietar  of  6oken  aoiftoe ^ flnaailky 


218  TESTS   OF    IRON,  STEEL,  AND    OTHER   MATERIALS. 

No.  2822. 

Coil  No.  43.    Wbioht,  39}  Pounds. 

Inside  end  of  ooil. 

Sectional  area,  ".1000  x  'M000=.010  sqaare  inch. 
Outside  end  measures  'M026  x  ".1025. 
Gauged  length,  10". 


Applied  loads. 

Eloneation 
per^h. 

Svoceialye 
elongatimi 
per  inota. 

PennMioiit 
Bet 

Snooenlve 
Mi. 

Bemuka. 

Total. 

Inoli. 

Fmmdt, 
50 
600 
1,000 
1,600 
1,560 
1,600 
1,050 
i;700 
1,750 
1.800 
1.850 
1.900 
1,050 
?000 
2,060 
2,100 
2,150 
2,176 

Potmdt. 

S.000 
50,000 
100,000 
150,000 
166,000 
160,000 
165,000 
170.000 
175,000 
180,000 
185,000 
190,000 
105, 000 
200,000 
205,000 
210,000 
216^000 
217,600 

Inch, 
0. 

.00177 
.00850 
.00588 
.00564 
.00578 
.00608 
.00617 
.00635 
.00652 
;00672 
.00602 
.00717 
.00747 
.00890 
.01550 
.026 
.032 

Mb. 

.06177 
.00182 
.00179 
.00016 
.00024 
.00020 
.00019 
.00018 
.00017 
.00020 
.00020 
.00025 
.00030 
.00143 
.00660 
.01050 
.006 

0. 

XMdL 

Initial  UMd. 

BlMtio  limit. 
Touileatreiigth. 

General  eummary. 

Tensile  atrenorth  per  square  inch  of  oriffinalseotion pounds..  217,600 

Elastic  limit  pt-mcmareincli  of  oriKiniu  section do...  195,000 

Blongation  per  inch  after  mptore inch..     O.OU 

Elongation  per  inch  under  strain  at  elasticlimit do...    .00717 

Bednction  in  area  after  ruptnre,  per  oentnm  of  original  section... 47.0 

Position  of  mptnre IC'.S  oataide  the  gaagedlfinsth 

GSianuster  of  broken  anrfisoe •« flnsiuky 


TESTS   OP  IKON,    STEEL,   AND   OTHER  MATERIALS. 
No.  2823. 

OoiL  No.  44.    WBiaHT,  47i  Pouiros. 

Oatside  end  of  coil. 

Seetional  area,  'M004  x  '^0996  =  .010  square  inch. 

Inside  end  measnres  ^^0994x'^0994. 

Gauged  length,  lO'^ 
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TbiaL 

idloAdfl. 

'Sssr 

SucooBslTe 
elonntion 
perlnch. 

Permanest 

set 

Suooeasive 
p«»„ent 

Bemarks. 

SO 
500 

1,«00 
1,500 
1,550 
1,000 
1,QM 
1.700 
1,750 
1,000 
1*860 
1.000 
1,950 
2.000 
2,060 

Potrndt. 
5,000 
50,000 
100,000 
150,000 
155,000 
160,000 
165,000 
170^000 
175,000 
180,000 
185,000 
190,000 
185^000 
200,000 
205^000 
210,000 
215b  000 
218,000 

IndL 

0. 

.00181 
.00364 
!00647 
.00668 
.00585 
.00600 
.00618 
.00641 
.00600 
.00680 
.00698 
.00721 
.00740 
.00800 
.015 
.025 
.035 

IndU 
0. 

.00084 
.00180 
.00188 
.00021 
.00017 
.00015 
.00018 
.00023 
.00019 
.00020 
.00018 
.00023 
.00019 
.00060 
.007 
.010 
.010 

Inefc. 
0. 

Inch, 
0. 

Initial  load. 

Elaatlo  limit. 
Tensile  atrength. 

2L100 

Im 

Xv» 

General  eummary. 

XinisflettrenictliperAqnare  inch  of  original  Motion pounds..  218,600 

BMtie  limit  per  aqiiaxeinoh  of  original  sectioo do...  200,000 

nongation per  inon  after  rapture inch..     0.020 

K0Bgattott  per  inch  under  strabi  at  elastic  limit do 00740 

KedoetiaDui  area  after  rupture,  per  centum  of  original  section  . 


Poritioaof.. 
Chaneterof 


•ur&oe.. 


38.0 
,5".i5  outside  the  gauged  section 
fine  silky 


220  TESTS  OF  IKON,    STEEL,   AND  OTHEE  MATRRIALS. 

No.  2824. 

OoiL  No.  45.    Weight,  71f  Pounds. 

Inside  end  of  coil. 

Sectional  area,  'M004  x  ^M005  =  .0101  square  inch. 

Oatside  end  measores  'MOll  x  'MODS. 

Gauged  length,  10"^ 


Applied  loads. 

'SyfiSl" 

SucoeaaWe 
eloDsatlon 
perinoli. 

Permanent 
aet. 

SnooeaaiTe 

pennanent 

aet. 

Bamafki. 

Total. 

^"hX" 

Paundt, 

61 

606 

1,010 
1,516 
1,566 

1,667 
1,717 
1,768 
1  818 
1,860 
1,910 
1,070 
2,020 
2,071 
?171 
2;  222 

PounOt. 
5,000 
60,000 
100,000 
160,000 
165,000 
160^000 
166,000 
170.000 
175,000 
180,000 
185,000 
190,000 
196,000 
200^000 
206,000 
210,000 
216,000 

JfldL 

0. 

.00188 
.00378 
.00668 
.00678 
.00896 
.00614 
.00637 
.00668 
.00678 
.00702 
.00735 
.00806 
.00068 
.013 
.017 
.027 

Ineh. 

0. 

.00188 
.OOIBO 
.00189 
.00020 
.00018 
.00018 
.00023 
.00021 
.00020 
.00024 
.00033 
.00070 
.00168 
.00882 
.094 
.010 

Inch. 
0. 

Ineh. 
0. 

Ihttialload. 
Elaatio  limit. 

Oeiteral  ntmmary. 

Tenaile  strength  per  iqnaze  inch  of  original  aection • poonda..  21S,tO0 

Slaaticllinit  per  aquare  inch  of  original  aection do...  185,  MO 

Elongation  per  incn  after  mptore inch..      0.0K 

Elongation  per  inch  nnder  strain  at  elaatio  limit do...    .WKIi 

Redaction  in  area  after  rapture,  per  oentom  of  original  aection 36> 

Poaitlon  of  rnptare 4"  ontaida  the  ganged  aection 

Cb»racter  of  broken  anrflMa......... • .m. • line  silky 


.  .4^.  jr.  ^^—  ■      -JM 


TESTS   OF   IRON,    STBBJL,    AND   OTHER   MATERIALS. 
No.  2825. 
Coil  No.  46w    Wsight,  29  Pouims. 

Outside  end  of  coil. 

Sectional  area,  ''.0994  x  ''.0996  s:  .0099  sqaare  inob. 

Inside  end  measures  ".1016  x  ".1017. 

Ganged  length,  10". 
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AppUedHMda. 

Blon|>;fttion 
per  inob. 

Inch. 
0. 

.00171 
.00300 
.00551 
.00508 
.00584 
.00004 
.00020 
.00051 
.00090 
.00784 
.014 
.021 
.026 

SttOoessWe 
elonntloii 
per  Icoh. 

PemAnent 
set 

Inch. 
0. 

SaeoeMiTe 

pennaiient 

■et. 

Bemailu. 

ToteL 

Pounds. 
49 
495 
WO 

Pcrnnare 

Powtdt. 
5.000 
50.000 
100,000 
150,000 
155^000 
100,000 
165,000 
170.000 
175,000 
iSO.OOO 
185^000 

lOA  OAA 

Inch, 
0. 

.00171 
.00189 
.00191 
.00017 
.00016 
.00020 
.00022 
.00025 
.00039 
.00094 
.00016 
.007 
.005 

Inch. 
0. 

Initial  loud. 

ElMtlollmit 
Tensile  strengtb 

1  48S 

1536 
1.S84 
I.04 

1.6S3 
1.733 
1  783 

1  831 

I  881 

1.931          is^OOO 
1  M7           IQA^MUI 

"" 

General  eummary. 

Tensile  stroDgth  per  square  inch  of  original  section pounds..  198.680 

Ilaitic  limit  per  so  oare  inch  of  original  section do...  175.000 

EioagatUm per inoD after  ruptare inoh..      0.010 

BoDgation per  Inch  ander  strain  at  elastic  limit do...    .00651 

JMaccioB  in  area  aftermptore,  per  oentam  of  original  section 35.4 

PotitioBofniptiue |"  ontaide  tbe  ganged  section 

Cknaeter  of  broken  surface  fine  silky 


222  TESTS   OF  IRON,  STEEL,    AND   OTHER   MATERIALS. 

No.  2826. 

Coil  No.  47.    Weight,  73$  Pounds, 

Specimen  taken  from  near  the  middle  of  the  coil ;  the  two  parts  of 
the  coil  weighing  36J  and  37J  pounds,  respectively. 
Sectional  area,  'M001x'^0994=.oa99  square  inch. 
Gauged  length,  W. 


AppUed  lOAda. 

SacceseiTe 
elongation 
per  inch. 

Permaoent 
eet. 

SncoessiTO 

set. 

Bflmark*. 

TotiO. 

Per  sqaue 
inob. 

per  inch. 

Poundi, 

49 

486 

900 

1.485 

1,535 

1,584 

1,<I34 

1,683 

1,733 

1,782 

1,832 

1,881 

1,931 

1,980 

Poundt. 
5,000 
60,000 
100,000 
150,000 
155,000 
160,000 
105,000 
170,000 
175,000 
180.000 
186,000 
190,000 
106,000 

Inch. 
0. 

.00184 
.00868 
.00547 
.00666 
.00687 
.0061>7 
.00628 
.00648 
.00673 
.00720 
.012 
.017 
.036 

Inch. 
0. 

.00184 
.00184 
.00179 
.00019 
.00021 
.00020 
.00021 
.00020 
.00025 
.00047 
.00480 
.005 
.018 

Inch. 
0. 

Inch. 
0. 

InltiidlMid. 

ElasUc  limit 
Tensile  stx^ngUi. 

I  General  nummary. 

Tensile  strength  per  sqaftre  inch  of  oriffinal  section poonds..  200,000 

Sllastiolimit  per  square  inch  of  original  section do...  180,006 

KloDgation  per  inch  after  mpture inch..     Q.vna 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00673 

lieduction  in  area  niter  ruptnre«  per  centum  of  original  section il.4 

Position  of  rapture 1".75  inside  the  gauged  section 

Character  of  broken  surface fine  silfcy 


TESTS   OF  IBONy    STEEL,    AND   OTHER   MATERIALS. 

No.  2827. 

Ooiii  No.  48>    Weight,  25  Pounds. 

Inside  end  of  coil. 

Sectional  area,  'M024  x  ^'.0996  =::  .0102  square  inch. 

Ontside  end  measures  '^0992  x  'M002. 

Ganged  length,  10^^ 
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Elongalioo 
parTnolL 

B0006M1TO 

<aoiiieiitl<m 
per  Inoh. 

set. 

SaooeasiTe 
pennanent 

BemarkB. 

ToUL 

Pereqnare 
iDoh. 

SI 
510 

1*03 

1,734 
1,785 

hm 

JVwmU 

fi^OOO 
50^000 
100,000 
160,000 
186^000 
100.000 
16^O0O 
170,000 
176,000 
180.00II 
183.590 

IndL 

0. 

.00181 
.00879 
.00665 
.00680 
.00610 
.00040 
.00088 
.00775 

Imeh. 
0. 

.00181 
.00192 
.00198 
.00015 
.00000 

!00048 
.00087 
.00290 

Inch. 
0. 

Inek, 
0. 

Initial  loud. 
ElMticUmlt 

Tenatte  strength. 

General  oummory. 


Tcarile  itraoigtli  per  aqnare  inch  of  orisinal  aeetton. 


.pounds.. 


183,580 
166,000 

^. , .00680 

judQeti«Blaare»after  rnptore, per  centom of  original aectlOB....'. 85.8 

Clusaetarof  tarokeDanrliaoe .:...'. « line  silky 


SlMtkliaitpersanare  Inoh  of  original  section........ r...doI..  166;000 

flaBffattoiipsriBcliiuider  strain  aielaatioUnilt............ Inoh., 


224  TESTS   OF   IBON;  STEEL,  AND   OTHER  MATERIALS. 

No.  2828. 

Coil  No.  49.    WBiaHT,  73|  Pounds. 

Outside  end  of  coil. 

Sectional  area,  'M006  x  ".1012  =  .0101  square  inch. 

Inside  end  measures  ^MOOO  x  'MOOO. 

Gauged  length,  10^'. 


Applied  loads. 

^•SSJ- 

Snooessive 

Penuftnent 
set 

Saooeflsive 

set. 

Bemsrks. 

Totel. 

PerMoare 

Pounds. 
51 
505 
1,010 
1, 515 
1.566 
1.616 
1,667 
1.717 
1.768 
1.818 
1.860 
1.019 
1.070 
•2.020 
2,071 
2,121 
2,171 
2,222 

Pounds. 
5,000 
50.000 
100,000 
150,000 
155,000 
160,000 
165.000 
170,000 
175,000 
180,000 
185,000 
100,000 
105.000 
200.000 
205,000 
210,000 
215,000 
220,000 

JWih. 

0. 

.00180 
.00368 
.00960 
.00575 
.00000 
.00610 
.00628 
.00648 
.00668 
.00688 
.00710 
.00738 
.00772 
.00825 
.013 
.017 
.035 

Inch, 

0. 

.00180 
.00188 
.00102 
.00015 
.00015 
.06020 
.00018 
.00020 
.00020 
.00020 
.00022 
.00028 
.00034 
.00053 
.00475 
.004 
.018 

Inch, 
0. 

Ineh. 
0. 

iBitial  l9iid. 
EUstic  limit. 

General  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  220,  oin 

ElMticlimit  per  sanareincli  of  original  section do...  190,  Quo 

Elongation  per  incn  after  mptnro inoh..     0.0> 

Elongation  per  inch  under  strain  at  elasticlimit do...    .007in 

Reduction  in  area  after  rupture,  per  centum  of  original  seoUon 44.6 

Position  of  rupture ^ ".85  inside  the  gauged  ImKtii 

Character  of  broken  sufkoe •• ...flnevlkj 


TESTS  OF   IRON,  STEEL,  AND   OTHES  MATERIALS. 
No.  2829. 

Coil  No.  50.    Weight,  24^  Pounds. 

Inside  end  of  coil. 

Sectional  area,  'M004  x  'M006  =.0101  square  inch. 

Outside  end  measures  ''.0094''x  .0996. 

Gauged  length,  10"^ 
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XUmffatloii 
per  inch. 

SiicceMiTO 
eloagatioii 
perlnob. 

Peraumeiit 

Saooessire 

BemarkB. 

Told. 

^^ar* 

51 

605 

1.010 

'     1.515 
1,655. 
1.010 

6^000 
50,000 
10^000 
150.000 
156^000 
180.000 
186^000 
170,000 
175.008 
180,000 
185^000 

190^890 

Inek. 

0. 

.00100 
.00387 
.00653 
.00587 
.00608 

.00828 

.00860 

.00878 

.00058 

.018 

.028 

.036 

Inek, 

0. 

.00100 
.00207 
.00168 
.00015 
.00021 
.00020 
.00020 
.00023 
.00028 
.00273 
.00660 
.012 
.008 

Inch, 
0. 

Inch. 
0. 

Initiallowl. 

Elasiio  limit. 
Teuaile  streogth. 

■ 

1     ^707 

1     1.818 

'     I.M8 

1     1.51t 

• 

],008 

1  ••"• 

Oemeral  summary. 

Tensilfl  tlrength  per  tqiiAre  inch  of  oriffinal  section pounds..  106,930 

ElMtie  Unit  per  eqvare  inch  of  original  seetion do...  176,000 

Kkmffttkm per  Incn  after  ruptare imh..     0.033 

MigstloDper inch imderstminfttelMtio limit do...    .00650 

R«diietioB  in  area  after  rapture,  per  oentvm  of  original  section 44.6 

Position  of  raptare 6".6  outside  the  ganged  length 

CksnetsrofbrokeosnrliMM fine  silky 

H.  Ex.  14 15 


226  TESTS   OF   IRON,  STEEL,  AND   OTHER  MATEKIALfik 

No.  2830. 
Coil  No.  51.   Weight,  27i  Pounds. 

Outside  end  of  coil. 

Sectional  area,  'MOOO  x  ^MOOO  =.010  square  inch. 

Inside  end  measures  ".1002  x  ".1004. 

Ganged  length,  10". 


Applied  loads. 

BlonMtion 
perinolL 

Saooeaaire 

elonRBtion 

per  inob. 

PenoiUiaiit 

aet. 

Saooeaaire 

Bemarka. 

Total. 

Per  sqoare 

Powndt. 
50 
500 
1,000 
1.600 
1,650 
1.000 
1.650 
1,700 
1.750 
1.800 
1,850 
1,900 
1,050 
2,000 
2,060 
2,100 
2,150 
2.176 

jPotMMto. 
6,000 
60,000 
100,000 
160,000 
155,000 
160,000 
165,000 
170,000 
175.000 
180,000 
185,000 
190,000 
195^000 
200,000 
205.000 
210,000 
215,000 
217,500 

Ifkeh, 
0. 

.00187 
.00366 
.00683 
.00660 
.00676 
.00500 
.00007 
.00026 
.00646 
.00666 
.00600 
.00717 
.00747 
.01150 
.014 
.021 
.028 

Inch. 

0. 

.00187 
.00178 
.00168 
.00017 
.00026 
.00016 
.00017 
.00018 
.00020 
.00020 
.00025 
.00027 
.00030 
.00403 
.00250 
.007 
.007 

Inch, 
0. 

Inch. 
0. 

Iiiittalload. 
ElaatioUmiU 

■ 

. 

Tenafle  atrength. 

General  Bummary. 

Tensile  RtrenKth  per  aquaro  inch  of  original  aection pounds..  2l7,ii0O 

Elastic  limit  per  aqoare  inch  of  original  aeoUou do  ...  195,000 

Elongation  per  incb  after  raptore inch..     0.013 

Elongation  per  iucli  nnder  atrain  at  elaatic  limit do...    .00717 

Kedaction  In  area  after  rapture,  per  centum  of  originAlaoction 44.0 

Poaiti<m  of  rupture 18^' ontalde  the  gauged  leogth 

Gharaoter  of  broken  BurCaoe , , Him  slvj 


TESTS   OF  IBON)    STEEL,    AND   OTUEB   MATEBIALH. 

ISq,  2831. 

OoiL  No.  52.    Wbight,  41^  Pounds. 

Inside  end  of  ooil. 

Sectional  area,  '^0W4  x  ".Q&03  s=.0099  sqaaie  inch. 
Oatside  end  measares  'M006  x  'M003. 
Ganged  length,  lO"'. 
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iissgr 

SuooeaaiTe 
periooh. 

Permanent 

Mt. 

Saooeeaire 

permanent 

aet. 

Bemarka. 

TolaL 

^«!2S~ 

Pimdf. 

49 

495 

990 

1*486 

i;S 

1,788 
1.788 
1.888 
1.881 
1.880 

Ptnmdt. 
8^000 

SO,  000 
100,000 
160.000 
166^000 
168.900 
166^000 
170,000 
175.000 
180,000 
185.000 
190.000 
190,910 

Ineh. 
0. 

.00186 
.00877 
.00667 
.00500 
.00018 
.00041 
.00670 
.00788 
.00870 
.01175 
.020 
.022 

Inek. 

0. 

.00186 
.00191 
.00190 
.00028 
.00023 
.00028 
.00020 
.00068 
.00138 
.00005 
.00925 
.002 

0. 

Ineh, 
0. 

Initial  load. 
Elaatlo  limit. 

,  Creneral  summary. 

T«aafle atiengtli  per  aqnare  inch  of  oriiciDal  section ponnda..  100,910 

BtBtie  liBBit  per  aqoare  inch  of  original  section do...  165^000 

""       "  rinonr* ^~  '     " 


Sbngation  per  inon  after  mptnre. 

BoBsation  per  tnohnnder  strain  at  elastic  limit do...    .00641 


.inoli. 


0.015 


Seduction  In  area  after  raptare,  per  centum  of  original  section . 

PoflttioB  of  mptore 

GhaiacWef  lirolcea  naxfiMe. 


41.4 

.4".4  inside  the  ganged  section 
^ ilne  silky 


228  TESTS   OF   IRON,    8T£RL,    AND   OTUEB   MATEBIALS. 

No.  2831 
OoiL  No.  53.    Weight,  17i  Pounds. 

Outside  end  of  coil. 

SectioDsl  area,  'M004  x  '^099Gs.0]0  square  inch. 

Inside  end  measures  'M012  x  'MOOS. 

Gauged  length,  10'^ 


Applied  loadi. 

Elongation 
per  inch. 

SucoeaelTe 
olonga^fon 
per  inch. 

PcmiMient 
set 

SocceMive 
permanenl 

set. 

BemarkB. 

Total. 

Per  aqnare 
iooh. 

P&undM. 
50 
600 
1,000 
1.5C0 
1,560 
1,600 
1,650 
1.700 
1.760 
1,800 
1,850 
1,000 
1,842 

Pmmd*. 
5,000 
50.000 
100,(100 
150,000 
166,000 
160,000 
165,000 
170,000 
17^000 
180,000 
185,000 
180,000 
194,200 

Inch. 

0. 

.00178 
.00370 
.00558 
.00572 

.  .00505 
.00618 
.00648 
.00707 
.00810 
.012 
.016 
.023 

Jneh. 

0. 

.00178 
.00102 
.00188 
.00014 
.00023 
.00023 
.00030 
.00050 
.00103 
.00300 
.004 
.007 

Inch, 
0. 

Inch, 
0. 

ImtiailoML 
Elaatio  limit. 
Tensile  itnngth. 

General  aummary. 

Tensile  strength  per  nquareinob  of  orifdnal  section ponnds..  \M.2W 

Blastio  limit  per  sqnare  inch  of  original  section do...  165^000 

Elongation  per  inch  after  mptiire inch..     0.010 

Elongation  p^r  inch  under  strain  at  elastic  limit do...    .OOIV) 

Kcdvction  in  area  alter  Toptnrei  per  oentom  of  original  section ....         4L0 

Position  of  rupture 1".  25  inside  the  ga«(Ml  Isogtli 

Character  of  broken  surCsoe fineai&y 


TESTS   OP  IRON,  STEEL,  AND   OTHERS  MATJERIAL8. 

No,  2833. 

CoHi  No.  64.    WBiaHT,  85J  Pounds. 

Oatside  end  of  ooil. 

SectioDal  area,  ''.0997  x  ''.0998  s=  .0099  square  inch. 

Inside  end  measares  same  as  outside. 

Ganged  length,  10". 
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"SSSSf 

SocoeasiTe 
eloniEMioii 
per  laoh. 

Permuent 

Mt. 

SnoeeMive 

Bemtfks. 

ToUL 

PcTMiaare 

48 

486 
900 

1,485 
1,685 
1.684 
1.04 
1,888 
1,W 
1.788 
1.M2 
1.881 
1,831 
l!988 

Fbund9. 

5^000 

60,000 

100.000 

156;  000 
180,000 
165.000 
170.000 
176,000 
180.000 
186,000 

BS 

202,020 

Inch. 
0. 

.00180 
.00388 
.00580 
.00677 
.00007 
.00820 
.00838 
.00888 
.00888 
.00727 
.00787 
.01160 
.018 
.081 

ln€k. 
0. 

.00180 
.00188 
.00182 
.00017 
.00080 
.00028 
.00018 
.00030 
.00080 
.00038 
!0Ou08 
.00383 
.00450 
.000 

Inch, 
0. 

Jneh. 
0. 

InltiAiload. 

Slastio  limit 
Tensile  strength. 

.----- 

^008 

Chneral  summary. 

Tensile  strangtli  per  square  inch  of  orisfauklseotion pounds..  902,020 

ISsitle  limtt  per  equMe  inob  of  origin*!  section do...  180.000 

SMoisfttiQe  per  inch  after  mptare inch..      O.00K 

Kkwestion per  inch  under  strain  at  elMtle  limit do...    .00688 

Rednctioa  m  area  after  rupture,  per  centum  of  original  section 36.8 

Pwitton  of  rupture : B''.66  outside  the  gauged  section 

Clisrscter  of  broken  surfaoe i ,flne  silky 


230  TESTS   OP  IRON,  STEEl-,  AND   OTHER  MATEBUL8. 

No.  2834. 

Coil  TSo.  55.    Weight,  35J  Pounds. 

Inside  end  of  coil. 

Sectional  area,  ^M003  x  'M004  =.010  sqaarc  inch. 
Outside  end  measures  'M032  x  'M041. 
Gauged  length,  10'^ 


AppUed  iMda.' 

peruoh. 

Sacoessivo 
per  inch 

Permanent 
set 

SaooMalTe 

pennanent 

set 

Beoarlca. 

Total. 

PerMOAre 

PoundM. 
50 
500 
1,000 
1,600 
1,650 
1,600 
1.650 
1,700 
1.750 
1,800 
1,850 
1.000 
1,050 
2,000 
2,050 
2,100 
2.146 

Pounds. 
5,000 
50,000 
100.000 
150,000 
156,000 
160,  uOO 
166,000 
170,000 
176,000 
180,000 
185,000 
100.000 
105,000 
200,000 
205.000 
210,000 
21i,500 

Inch. 
0. 

.00185 
.00868 
.00548 
.00568 
.00588 
.00<«8 
.00628 
00648 
.00668 
.00688 
.00715 
.00750 
.00678 
.01350 
.010 
.034 

Ineh. 
0. 
.00185 
.00183 
.OOUO 
.00020 
.00020 
.00020 
.000;!0 
.C0020 
.00020 
00020 
100027 
.00035 
.00128 
.00472 
.00660 
.016 

0. 

0. 

Initial  load. 

Blaatio  limit. 
Tensile  atrength. 

General  summary. 

Tenaiie  atrength  per  aquare  inch  of  original  section ponnds..  214|G00 

Blaatio  limit  per  sqnare  inch  of  original  section do...  190^900 

Elongation  per  inch  after  rupture .^ inch>-     0.02B 

Elongation  per  inch  nnderstndn  at  elastic  Umit do...    .00715 

Bednction  in  area  after  mptnre,  per  oentom of  original  aeetion 44.0 

Position  of  mptnre 8".8oatalde  the  ganged  seetiMi 

Character  of  broken  snrfMe line  silky 


TESTS  OP  IRON,   STEEL,    AND   OTHEH  MATERIALS. 

No.  2835. 

OoiL  No.  66.    Weight,  26J  Pounds. 

Oatside  end  of  coil. 

Sectional  area,  ''.0992  x  ''.0998  =  .0099  square  inch. 

Inside  end  measiireM  ".0994  x  ".0997. 

Gaaged  length,  10". 

Surface  of  wire  scored  by  deep  scratches. 
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Apiilled  loads. 

EkmntioB 
per  inch. 

8iioo«MtTe 

Permnnent 

Snoceulve 

permanent 

set. 

Bemarka. 

TolaL 

* 

p-^r- 

40 
496 
000 

^ooo 

80,000 
100,000 
160.000 
169^000 
180,000 

les^ooo 

170,000 
179^000 
ITO^TOO 

Inch.  . 

0. 
,      .00180 
.00370 
.00880 
.00007 
.00837 
.00870 
.00738 
.00020 

Jnek. 
0. 

.00180 
.00100 
.00280 
,900r/T 
.00030 
.00038 
.00068 
.00181 

Inch, 
0. 

Ineh.  * 
0. 

InUialload. 
Blaatic  Unit 

1  48S 

!;S1 

1,713 

1  770 

' 

General  summary. 


ponnda..  178,790 

do...  155.000 

00807 

38.8 

ChazBefer  of  broken  anrikoe flneailky 


Teafdle  wttemfcth.  per  aqvare  Inch  of  orisfnal  aeotlon. 
"    it  per  aqaare  Ineh  of  originaTaeotJ 

per  laoh  under  atrala  at  elaatlo  1  

in  area  After  mptnra,  per  centum  of  original  aecUon 38.8 


Qaetic  Umit  per  abaare  Ineh  of  original'aeotion  . 

"*  r  laoh  under  atraln  atelaatio  limit inch, 


282  T£STS   OF    IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  2836, 

Coil  No.  67.    Weight,  36  Poundq. 

Inside  end  of  coil. 

Sectionai  area,  'M002  x  ^M002  =.010  square  inch. 
Outside  end  measures  ".1001  x  ".0098. 
Gauged  length,  10". 


Applied  loads. 

f:iongati(ni 
per  incli. 

SncceBwire 
eloDf^atioD 
I>er  ineh. 

Permanent 
seL 

SnccanaiTe 

BMinrki. 

ToUl. 

Per  sqnare 
incti.    , 

Pound*. 
60 
500 
1,000 
1,600 
1,650 
1,600 
1  650 
1,700 

1,800- 
1,860 
1,900 
1,»5U 
2,000 
2.014 

Poundt. 
5,000 
60.000 
100.000 
150.000 
165,000 
160.000 
166.000 
170,000 
176,000 
180,000 
186,000 
190,000 
195, 000 
200,000 
201,400 

Inch. 
0^ 

.00180 
.00861 
.00648 
.00660 
.00678 
.00508 
.00616 
.00638 
.00667 
.00688 
.00910 
.01500 
.021 
.027 

Inch. 
0. 

.00180 
.00184 
.00184 
.OOOlt 
.00019 
.00020 
.00017 
.0(H)18 
.00024 
.00081 
.002iS 
.00590 
.006 
.006 

Ineh. 
0. 

Ineh. 
0. 

IniUall04ul. 

BlMtk)  limit. 

Tensile  strengtii. 

General  wvmmary. 

Tensile  strength  per  square  inch  of  original  Motion povncto..  991,410 

Elastic  limit  per  square  inch  of  originaTsection do...  17^010 

Elongation  per  inon  alter  rapture inch.,      a 015 

Elongation  per  incb  nnder  strain  at  elastic  limit do...    .I06S3 

Sednotlon  in  area  after  mptnre,  per  oentnm  of  original  section 410 

•  Position  of  rapture 8".  9  oataide  the  ganged  aeetioB 

Gbarapter  of  broken  surface flnesUk]r 


TESTS   OF  IROK%  STKEL,  AKD   OTHER   MATERIALS. 
No,  2837. 

GoiL  No.  5S.    Wbioht,  l)Si  Pounds. 


238 


Oatside  end  of  ooil. 

Hectioiial  area,  ^M038  x  "MVi  s=  .01G4  square  inoh. 

luaide  end  measures  ^M002  x*^MOOO. 

Oaoged  length,  W^ 


Aiypltod 


TotaL 


Peraquare 
Inoh. 


SoiocenSve 
elongation 
iwrlnoh. 


PennttneDt 

Mt. 


SaeoeMive 

permanent 

•et 


Bemarka. 


98 
580 

1,0M 

i^m 

l.OM 

i,7ie 

1.7W 
1.W 
1,873 
1.924 

i.e7i 

S.M8 
3.  MO 


Poumdi, 
l,tW 
60.  OM 
100,000 
160,000 
160.000 
160,000 
106.000 
170,000 
176,000 
180.000 
185.000 
180,000 
106,000 
200.000 
206,000 


IndL 

0. 

.00187 
.00180 
.00177 


Jneft. 
0. 


IndL 
0. 


InlUalload. 


.00017 
.00017 
.00028 


.00718 


.00028 
.00086 

.00643 
.00660 
.018 


SlarttoUmit. 


Tenaile  atrength. 


Teaalle  atfeogfh  per  tquare  inch  of  original  section ponods..  206^000 

■aatfte liflBlt  per  flouare  inch  of  original  aeotion do...  185,000 

BongaikMi per  ineD  after mpture inch..     0.018 

KkagaUoa  per  inch  onder  strain  at  ehwtSc  limit do...    .00712 

Badoctioa  Ui  asrea  after  rnptare.  percentamof  original  section « 86.0 

Bnitkm  of  rnptore 4"  outside  the  gauged  section 

Chaneferof  uroken  aorfaee ^ fine  silky 


234  TE8T8   OF   IRON,  STEEL,  AND  OTHER  MATERIALS. 

No.  2838. 


Coil  No.  69.    Wemht,  35f  Pouiros. 

Inside  end  of  coil. 

Sectional  area,  'M002  x  'M006  ==.010  square  inch. 
Outside  end  measures  ''.0998  x  'M002. 
Gauged  length,  10''. 


AppUedlonds. 

^tt" 

Successiye 
eloDffatioii 
per  inch. 

PemiADent 
set. 

Sacoessiye 

permanent 

set. 

Bemarks. 

Total. 

Persqnare 

Poundt. 

50 
500 
1,000 
1,500 
1,560 
1,600 
1,660 
1,700 
1,750 
1,800 
1,850 
1,000 
1,060 
2,000 
?050 
2,081 

Poundi. 
6,000 
50.000 
100,000 
150,000 
165,000 
160,000 
165,000 
170,000 
175,000 
180.000 
185.000 
100.000 
105,000 
200,000 
205,000 
208,100 

Inch. 
0. 

.00172 
.00368 
.00656 
.00676 
.00600 
.00607 
.00680 
.00667 
.00680 
.00712 
.00786 
.01080 
.013 
.017 
.021 

Inch, 
0. 

.00172 
.00186 
,00187 
.00021 
.000i5 
.00017 
.00023 
.00027 
.00023 

.ooon 

.00078 

.00295 

.00220 

.004 

.004 

Ineh. 
0. 

Inch. 
0. 

Initialload. 

Elastic  Umit. 
Tensile  strengUi. 

Otneral  9umfiiarjf. 

Tensile  strenicth  per  square  inch  of  original  section ponnds..  208.  IM 

Elastic  limit  per  Muare  inch  of  original  section do...  180,100 

ElonKatton  per  inch  after  mpture inch..     0.007 

Elongation  perinoh  under  strain  atelaatic  limit do  ..    .00680 

Rednction  in  area  after  rapture,  per  centam  of  original  section St.O 

Position  of  roptaro :...., 12".7  outside  the  ganged  seetion 

Character  of  broken  snrDsee flnesUkj 


TESTS  OF  IRON,  STEEL,  AND   OTHEB   MATERULS. 

No.  2839. 

GocL  Ko.  60.   Wright,  S2|  Pounds. 

Oatside  end  of  ooil. 

Sectional  area,  'M004  x  ^M024s:.0102  sqnare  inch. 

Inside  end  measures  ''.0996  x  'MOOO. 

Ganged  length,  lO''. 
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per  inch. 

8aoeemiT« 
ctoDgatlon 
p«rinob. 

Pwrnumt 
set. 

SoAceMlTe 

Bemwke. 

TotaL 

PeraqnMe 
iDoh. 

61 ' 
610 
1.098 
1.580 

1,788 
1.888 

!:£ 

S088 
2.143 
2.184 

Pounds, 

5,008 
50.000 
100.000 
150.000 
159^000 
188,000 
185^000 
170.000 
175,000 
laO.000 
185,000 
180.008 
186,800 
200,800 
805,000 
210,000 
215^000 

Inch, 

a 

.00178 
.00867 

.*00664 

.00587 

!00880 

:SS§ 

.00878 

,00708 

.00741 

.00850 

.01850 

.017 

.085 

Inch. 

0. 

.00178 
.00181 
.00188 
.00015 
.0U023 
.00013 
.00028 
.00015 
.U0023 
.00021 
.00027 

! 00108 
00608 
!00350 
.018 

JnOi^ 
0. 

IfuHL 
8. 

Initial  lotd. 

Slastio  limit. 
Tenalle  streogth. 

General  aummarif, 

TaiHlle  rtrensth  per  aqoMtt  inoh  ofoiiein«l8eotion poande..  215^000 

*~    "»]lmii  per  eoaarelaeh  of  original  Heotion do...  190,000 

"    I  per  inon  alter  niptare inch..     0.030 

,^  .    J  per  inch  under  strain  at  elaatlo  limit   do...    .00708 

Badnetloo  in  area  after  rupture,  per  centum  of  original  seotion 48.1 

PQ«ftk»n  of  raptare ^'.25  inside  the  ganged  section 

Ckaraeter  of  broken  sarftoe fine  silky 


236  TE8T9   OF   IRON,    BTEEL,   AND   OTHER   MATERIALS. 

No.  2840. 

GoiL  No.  61.    Wbioht^  41  Pounds. 

Specimen  taken  100  feet  frotof,  oatside  end  of  coil. 
Sectional  area,  ^M0I6x^M009  =  .0102  square  inch. 
Inside  end  measures  ^^0990  x  ^^0993. 
Gauged  length,  W. 


Wliwifl^tlnn 

SnecesaiTe 
eloBCtttlon 
perlnoh. 

Permanent 
set. 

SacoeeeiTe 

permanent 

aet. 

Remarks. 

Total. 

Per  mare 

™C8r 

Poundt. 
61 
610 
1,020 
1.580 
1,681 
1.082 
1,088 
1784 
1786 
1.880 
1.887 
1.988 
1.960 
2.010 

Poundt, 
6,000 
60.000 
100,  uOO 
150,000 
166,000 
100,000 
106,000 
170,000 
176,000 
180,000 
186.000 
190,000 
196,000 
200,000 

0. 
.00187 
.00874 
.00602 
.00678 
.OOIWI 
.00019 
.00042 
.00078 
.00712 
.00827 
.01616 
.017 
.032 

TndL 
0. 

.00187 
.00187 
.00188 
.00010 
.00038 
.00018 
.00028 

!00084 
.00116 
.00088 
.00186 
.016 

Inch. 
0. 

Ineh. 
0. 

Initial  lead. 

Oeneral  ttmitnary. 

Tensile  streoffth  per  square  inch  of  orlfflnaleeotion ...ponnda..  290,000 

Elastic  limit  per  square  ineh  of  orlfdnalseotien do...  170^090 

Elongation  per  indi  after  raptnre Ineh..     OiOll 

Elongation  per  ineh  under  strain  at  ela^climit do...    .00010 

ReduetJon  in  area  after  mptuie,  per  centam  of  orig;lnalaeetlon SI.2 

Position  of  mptiire 8".0  ootaide  the  ganged  aectioB 

Oharaoter  of  broken  snrfaoe Ilnaailkar 


TESTS.  OF  IRON^    STEEL,    AND   OTHER  MATEBIAIiS: 
No-  2841, 

OoiL  No.  62.    Weight,  27  Poxmos. 

Outside  end  of  ooiL 

Sectional  area,  'M)998  x  ^M006  -^  .010  sqaare  inch. 

Inside  end  measures  ^^0993  x  ''.0093. 

Gauged  length,  10^^ 
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ElonntJon 
perlnoh. 

SoocMaiTe 
eloofiitfoii 
perlnoh. 

PormMieiit 
set 

SaooeMlTe 
permanenl 

Bamwltt. 

ToUL 

PflTMIlMO 

PknoMb. 
60 
500 

1,000 

\',^ 

1,800 
1.850 
1,802 

iVimdf. 
5.000 
50,000 
100,000 
150,000 
156,000 
100,000 
105.000 
170,000 
176,000 
180,000 
185,000 
180^200 

Inch, 
0. 

.00188 
.00875 
.00558 
.00078 
.00506 
.00018 
.00000 
.00078 
.00700 
.01450 
.080 

Inch, 
0. 

.00188 
.00187 
.00183 
.00020 
.00020 

.00032 
.00028 
.00083 
.00000 
.00550 

Ineh. 
0. 

InOL 
0. 

iBltiAllMd.    . 

SljMlloUmil. 
Tensile  sireD^h. 

General  emKmary. 


Teoaflentrspietli  per eqnare moh of  orisiBM  section poondr..  189,200 

SlsaticHfiH per  square  ineh  of  orifinal  section do...  106,000 

BofOgMioa  per  Ineh  nftermptore inch..     0.005 


HoQitntlonperloehnnder  stmin  at  elastic  limit do...    .00018 

Bednetkni  in  area  after  raptnie,  per  oentom  of  original  section 81.0 

PMUon  of  mpUire 0".7  oatside  tbe  gatiffed  section 

GUneter  of  broken  sorfiMe 1 line  silky 


238  TESTS   OF    IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2842. 

CoiL  No.  13.    Weight,  37  Pounds. 

Inside  end  of  coil. 

Sectional  area,  ^M023  x  ^M006=:.0ia3  square  inch. 

Outside  end  measures  ''.0901  x  ''.0992. 

Ganged  length,  10". 


AppUodloMls. 

Blong»tk>u 
perineh. 

SnooeBsiye 
elongation 
perlnch. 

Pemuineiit 
set 

SUOCMSITO 

permMeiit 
•et. 

RemvkB. 

Total. 

Persqiian 

Ftnmdt. 
62 
516 
1,030 
1.545 
1.507 
1.048 
1,700 
1,751 
1,80.1 
1,854 
1,800 
1,057 
2.009 
2.054 

Potindt. 
5,000 
60,000 
.    108,000. 
150,000 
166,000 
180,000 
155,000 
170,000 
176.000 
180,000 
186,000 
190,000 
196,000 
100.420 

Inch. 
0. 

.00180 
.00375 

.     !0058O 
.00004 
.00616 
.00838 
.00680 
.00087 
.00740  * 
.01296 
.022 
.084 

Inch, 

0. 

.00180 
.00195 
.00102 
.00013 
.00014 
.00021 
.00023 
00022 
.00027 
.00058 
.00655 

.oo:;o5 

.012 

Jnek. 
0. 

JneJL 
0. 

InitbdloikL 
Ekwtio  limit. 

. I.... ...... 

General  mmmary, 

Tranile  ntrenjcth  per  square  incb  of  original  aeotion poands..  190;  430 

Elaetio  limit  per  aanare  inch  of  original  Beotion do...  175^000 

Elongation  per  incn  after  mptnre .« inob..     0.03f) 

Slougat'ion  per  inch  under  atrain  at  elasticlimit do...    .00680 

Reduction  in  area  after  rupture,  per  centum  of  original  senlion 40.8 

Pneif  ion  of  rupture , 2".5  inside  the  ganged  aeotioa 

Character  of  broken  sarfaoe • flnecilkx 


TESTS   OF   IKON,    STEEL,    AND   OTHEB  MATERIALS. 
No.  2843. 

Coil  No.  64.    Weight,  354  Pounds. 

Ootside  end  of  coil. 

Sectional  area,  'MOSl  x  ''.1018=  .0105  sqaare  inch. 

Inside  end  measures  'MOOO  x  ''.0096. 

Ganged  length,  lO''. 
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Applied  iMuls. 

EioDKation 
perlBob. 

SocoesniTo 
per  inch. 

PenDUient 
set. 

Sacoesoire 

KemarkB. 

TotaL 

Perwoare 

Powdt. 
68 
5» 

1,030 

i:S 

1.785 
1.8S7 
1.800 
1,042 

1,905 
2.0*7 
2,100 
2,135 

Pound*. 
ft.  000 
80,000 
100,000 
150,000 
155^000 
100,000 
169,000 
170,000 
175^000 
180,000 
18&.000 
10Q.00O 

ioe,ooo 

200,000 

208,  sao 

TndL 

0. 

.00182 
.00969 
.00660 
.00580 
.00504 
.00614 
.00638 
00664 
;00688 
.0071S 
•00675 
.01890 
.021 
.031 

Inch. 

0. 

.00182 
.00187 
.00191 
.00020 
.  00014 
.00020 
.00024 
.00026 
.00024 
.00024 
.00163 
.00475 
.00750 
.010 

Inch, 
0. 

Inch. 
0. 

InitUdlMMl. 

BUstlo  Umit. 
TexiaUe  Btreugth. 

1 

General  summarjf. 

T|<ii8tIo  Rtrength  per  square  inob  of  original  section poonds..  203,330 

Ijajtic  limit  per  square  inch  of  original  section do...  185,000 

BfiBgation  per  inch  after  rupture inch..      0.028 

E^KStioB  per  inch  under  strain  at  elastic  limit do...    .00712 

Araoction  in  area  afker  rupture, per  centum  of  original  section 46.7 

Poutioii  of  rupture 2".35  inaide  the  gaugefl  sei^lou 

thancterof  6x>kMitiirlSM)6.,„, , line  silky 


240  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2844. 

Coil  No.  65.    Weight,  31  Pounds. 

Inside  end  of  ooil. 

Sectional  area,  '^0^96  x  '^0998  =.0099  square  inch. 

Outside  end  measures  'M007  x  'M004. 

Ganged  length,  10'^. 


Applied  loads. 

per  inch. 

Sucoeaaive 
elongftfelon 
per  inch. 

PermanGBt 
set. 

Snooesaive 
permanent 

Mt. 

Remarks. 

Toua. 

P«r  ftQiian 
inch. 

Pounds, 

49 

493 

990 

1,486 

1,535 

hm 

1,684 
1.683 
1  738 
1,788 
1,832 
1,881 
1.931 
1.980 
2.080 
2.079 
2.129 
2.228 
2.277 
2,292 

Pounds. 
6.000 
50,000 
100.000 
150.000 
155,000 
100,000 
165.000 
170,000 
175.000 
180.000 
186^000 
190.000 
195,000 
200,000 
205,000 
210.000 
215,000 
225,000 
230.000 
231,520 

Inch. 
0. 

.00170 
.00850 
.OOUl 
.00651 
.00670 
.00687 
.00602 
.00624 
.00641 

.'00683 

.00703 

.00728 

.00766 

.00795 

.00950 

.020 

.027 

.034 

Inch, 
0. 

.00170 
.00180 
.00181 
.00020 
.00019 
.00017 
.00615 
.00022 
.00017 
.00025 
.00017 
.00020 

.'oool? 

.00040 

.00155 

.01060 

.007 

.007 

Inch. 
0. 

Ineh. 
0. 

Initial  Idftd. 

• 

ElasticUuit. 

General  fiummary. 

Tensile  atrength  por  sqoare  inch  of  original  ^eotion poanda..  281,830 

Elastio  limit  per  aaoare  inch  of  original  section do...  200,000 

Elongation  per  inch  aft«r  niptuie inch..     0.018 

Elongation  per  inch  under  strain  at  elastio  limit do...    .00728 

Reduotionln  area  aflerruptnre.  per  oentum  of  original  section 3&4 

Position  of  mptore 6".6  ontaide  the  ganged  sectioii 

Character  of  broken  sorfaoe flne  silky 


TESTS   OF   IRON,  STEKL,  AND   OTHER   MATERIALS, 
No.  2845. 

Coil  No.  66.    Weight,  33^  Pounds. 

OoUide  end  of  coil. 

Sectional  area,  '^dW&  X  'M014  =.0102  square  iucL. 

Inside  ond  measures  ^MOOO  x  'M002. 

Ganged  length,  10^^ 
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AppUod  losds* 


ToUL 


61 
5I« 
1,0» 
1.530 
J,  581 
1.832 
1.Q83 
1,734 
1,785 
1.836 
1.887 
1.838 
1.888 
2,840 
2.081 
2,142 
2,188 


Par 


incC" 


PotMd9. 
5^000 
50,080 
100.880 
180,000 
186,800 
160,000 
1«»,000 
170,000 
175.008 
180,000 
188,800 
190,000 
lOS^OOO 
200.000 
204»,000 
210,000 
215^000 


Elonntion 
perm«h. 


InM. 
0. 

V 08178 
.00982 
.00547 
.00588 
.00582 


.00818 


.00600 
.00678 


.00728 

.80786 

.01450 

.017 

.038 


Sacceasivu 
ekmff»tk>u 
per  inch. 


Inch. 
0. 

.00178 
.00184 
.00185 
.00021 
.00014 
.00017 
.00018 
.00020 
.00023 
.00018 
.00022 
.00026 
.00067 
.00665 
.08250 
.021 


Pennanent 
aeu 


iMh. 

0. 


SacocHsive 
pennsnent 

•ct. 


Inch. 
0. 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tenatle  atroo^slli. 


Getieral  summary. 


Teuiik  itreiictfi  per  aqvare  inoh  of  oriiclBal  aeotion . 

BlartioliBiitperMf       '  ^    ' 

BoBSadon  por  ineli 


.ponnda..  215,000 

do...  100,000 

.loch..   0.027 

_. , do...  .00700 

BcdnctfoB  in  are* aftermptofo,  per oeatnm of  orii^iiial  aectlon 40.2 

PodttoB  of  niptare 4".4  oataide  the  ganged  aection 

CbaCMler  of  broken  ourface fineaflky 


Biatio limit  per  eqnaie  inoh  of  original  aecUon. . 

BoBSadon  per  ineo  after  mptnre 

SoBxation  per  Inch  mderaferain  at  elaatlo  limit do. 


H.  Ex.  14 


242  TESTS   OF   IBON,    STEEL,    AND   OTHEB   MATERIALS. 

No.  2846. 
OoiL,  No.  67.    Weight,  46J  PoimDS. 

Specimen  taken  100  ft.  from  outside  end  of  coil. 

Sectional  area,  ^'.0996  x  ''.0091=:.0099  square  inch. 

Inside  end  measures  ''.0900  x  ''.0984. 

Gauged  length,  10". 

Surface  scored  with  d^p  scratches. 


Applied  loads. 

ISr-ffS- 

SvooMsive 
eloDgatioa 
perlnch. 

Fermuieiit 

8iioceii8iT« 

permanent 

set. 

Renarka. 

Total. 

PeraqaMe 

Pounds, 

49 

496 

990 

1,485 

1.635 

1.684 

1.634 

1.683 

1,783 

1,782 

1.832 

iSi 

1.980 
1,988 

Pounds. 
6.000 
60.000 
100,000 
160,000 
166.000 
100.000 
106.000 
170,000 
176,000 
180.000 
186,000 
190,000 
195^000 
200,000 
200,810 

Inch. 
9. 

.00178 
.00861 
.00661 
.90667 
.00690 
.00007 
.00828 
.00661 
.00078 
.00717 
.01100 
.016 
.028 
.031 

Ineh. 

0. 

.00178 
.90188 
.00190 
.00016 
.00028 
.00017 
.90021 
.00923 
.00027 
.00039 
.00888 
.004 
.018 
.008 

Inek. 
0. 

Inch, 
0. 

Initlalload. 
ElaatioUmlt. 

Qeneral  mmmarjf. 

Tensile  atresfcth  per  aquare  Inch  of  oriffinalaectloB pomida..  Mi810 

Slaatlo  limit  per  sqoare  inch  of  orifcinal  section do...  171^  OM 

Eloufcation  per  inch  alter  mptnre laoh..     0.917 

Elongation  per  inch  nnder  strain  at  elastic  limit do..     .908U 

Rednction  in  area  after  rupture,  per  centum  of  original  aeofeion ,..., 184 

Position  of  mptnre 1".46  oataide  the  gauge  aaotion 

Character  of  broken  snrflMO ,.., fine  silky 


TE8T8   OF  IRON,   8T££L,    AND   OTHER  MATERIALS. 

No.  2847. 

OoiL  No.  68.    Weight,  39  Poxtnds. 

Inside  end  of  coil. 

Sectional  area,  'MOOO  x  ^M006=.010  square  inch. 

Ganged  length,  lO"'. 
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perino  . 

SoooeMtre 
per  Inch. 

PonoMieiit 
■et. 

ScuscMfliTe 

Branrka. 

Total 

Vetttmut 

60 

500 

1,000 
1,500 
1,660 
1,000 
1,090 
1,700 
1,760 

!:IS 
i:S: 
IS 

2.100 
2.160 
2.200 

5,000 
60,000 
100,000 
160,000 
156COOO 
100,000 
106,000 
170.000 

^^ooo 

180.000 
186,000 
100,000 
106,000 
200,000 
206,000 
SIOJMO 

sioTteo 

220,000 

Inch. 
0. 
.00172 

.*00588 
.00697 
.00670 
.00607 
.00612 
.00036 
.00660 
.00676 

.' 00716 

.00738 

.808A3 

.018 

.018 

.028 

IfuHL 
Ol 

.00172 
.00102 
.00174 
.00010 
.00018 
.00027 
.00016 
.00028 
.00016 
.00025 
.00020 
.00020 
.00028 
.00106 
.00467 
.005 
.010 

Inch. 
0. 

JiMJL 

0. 

Initial  load. 

XIaatio  limit. 
TenaOeatreDgth. 

Q^neral  awmmarjf 


iMiOealmgth  par  aqvara iaoh of  orislnal  aeotiini pomida.. 

Bhttleliaitlparaaiiaceinehof  originaTaeotioii do... 

Bnogartaa  par  incn  after  raptara inoh.. 

B—ittioB  par  inch  andar  atrain  at  alaattc  limit do... 

ItMMian  in  araft  after  mptnrB,  par  oantom  of  original  aaetiom 

Pwitionofniptore 7''.8  ontaide  the  ganged  aaetlon 

raf  orakenanxflMe flneailky 


220.000 

200,000 

0.015 

.00786 

44.0 


244  TESTS  OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3848. 

Coil  No,  69.    Weight,  34  J  Pounds. 

Ontoide  end  of  coil. 

Sectional  area,  'M012  x  'M005  =.0103  square  inches. 

Inside  end  measures  'MOOO  x  ''.0998. 

Ganged  length,  "10. 


Applied  kMds. 

ElonsaUoD 
por  inch. 

Sa<x}eMive 
elonftation 
per  inch. 

Pemument 
set. 

Soccessire 

permanent 

aet. 

Bemarka.      ' 

Total. 

Per  Moare 
inch. 

PoundM. 

.      61 
.    510 
1,020 

1,5:10 

Pounds. 
6,000 
50,000 
100,000 
160,000 
155,000 
160.000 
166,000 
170,000 
175,000 
180,000 
185,000 
100.000 
195.000 
200,000 
202,560 

Inch. 
0. 

.00180 
.00362 

.00068 
-.00587 
.00005 
.006**6 
.00648 
.00668 
.00602 
.00790 
.01240 
.020 
.026 

Inch. 
0. 

.00180 
.00182 
.00188 
.00018 
.U001« 
.00008 
.00080 
.00023 
.00020 
.00024 
.00038 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

ElaaHclimii. 
TenaiJe  strength. 

1      1,581 

* 

1, 6-W 

1,683 

1      I,7:J4 

1      1, 705 

'      1.836 



1,887 

1.938 

1,089 

.00510 
.00760 
.006 

2.040 
2.066 

General  Summary, 

Tensile  strength  per  square  inch  of  orlslnal  section pounds..  20S|5SO 

Elastic  limit  per  sonare  inch  of  oriipmal  section • ...do...  18^600 

Elongation  per  inch  after  rapture inch..     6.ttl 

Elongation  per  inch  under  strain  at  elsstic  limit do..      .0660 

RiMluctioTi  In  area  after  rupture,  per  centum  of  original  seotion 45.1 

Position  of  rupture ; 3''.8  outside  the  ganged  section 

Cbaraetor  of  broken  surf^oe,.. fine  silky 


TESTS  OF   IRON,  STEEL,  AND   OTHER  MATERULS. 
No.  2849. 

OoiL  No,  70.    Weight,  27  Pounds. 

Inside  end  of  coil. 

Sectional  area,  '^0996x'^0997=.0099  sqnare  inch. 

OatBide  end  meaBures  ''.0991  x  ^'.0M2. 

Ganged  length,  10"'. 


245 


pOTiMh. 

8aoo6«siye 
elongfttioo 
perlnoh. 

Toua. 

PerMmare 

Ptmndg, 

Potmdi. 

Inch. 

Inch, 

49 

5,000 

0. 

0. 

496 

60,000 

.09174 

.00174 

990 

199,099 

.00864 

.00180 

1.48$ 

150,009 

.00538 

.00170 

1,936 

156^000 

.00566 

.oodas 

1.684 

199,099 

.00670 

.00016 

1,934 

195^000 

.00590 

.00020 

1.C98 

170.000 

.00611 

.00081 

1,758 

175,000 

.00030 

.00019 

1,T82 

180.009 

.OOOoO 

.000-20 

185,000 

.00974 

.00024 

%M 

199.000 
196,000 

SZS 

. WVlUk 

.00088 
.00088 

L969 

200.009 

.01099 

.0O2'/9 

2,989 

205,000 

.91859 

$979 

210,000 

.020 

.00950 

t.119 

218,180 

.096 

.006 

Pennanent 


In^ 


pennaneiit 


Inch, 


Ramaikt. 


Initial  loikl. 


limit. 


Teniile  strenjetb. 


Qmural  ntmmary, 

TeD^stnBtCihparaqiiareinchoforisiiudteotion pouiula..  213,180 

XbMtieliiDif  per  MoarelnobofongliuuBootioii do...  180,000 

KlanffitSon per Jncn after rapturd   iuoh..      0.011 

SloBgatkm  per  Inch  under  strain  at  elaatiollDBit do...    .00074 

RcdoetloD  in  area  after  mptore.  per  oen turn  of  original  aection 38.4 

PMttifOOormptnre 9".96  ontslde  Ibe  ganged  section 

Chanoter  of  broken  sorfiMe fine  silky 


246  TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  2860. 

Coil  No.  71.    Weight,  39i  Pounds. 

Ontside  end  of  coU. 

Sectional  area,  ^M007  x  'M002  =  .010  sqaare  inch. 

Inside  end  measures  same  as  ontside. 

Ganged  length,  10"'. 


Applied  loiidt. 

Elonmtibn 
perlDch. 

SacoenWe 
eloDKation 
per  inch. 

PerniMieBt 
aet 

SneceMiTe 

permanent 

eet. 

Remarks* 

Totol. 

PerBoowe 

Pound*. 
60 
600 
1,000, 
1,600 
1,550 
1,000 
1.660 
1,700 
1,750 
1,800 
1,860 
1,900 
1,950 
2.000 
2,050 
2,100 
2,150 
2,187 

Pound*, 
6,000 
60,000 
100,000  . 
150,000 
156,000 
160  000 
165,000 
170,000 
175.000 
180.000 
185,000 
190,000 
195,000 
200,000 
206,000 
210,000 
215,000 
218,700 

IneK, 
0. 

.00178 
.00368 
.00547 
.  00565 
.00582 
.00602 
.00622 
.00648 
.00668 
.00688 
.00708 
.00738 
.00782 
.00940 
.  01475 
.021 
.084 

Inch, 

0. 

.00178 
.00190 
.00170 
.00018 
.00017 
.000») 
.00020 
.00026 
.00020 
.00020 
.00020 
.00030 
.00044 
.00158 
.00585 
.00625 
.013 

Indt. 
0. 

Ineh. 
0. 

Initial  lowl. 

ElnBtiollnit. 
Tensile  strengUi. 

General  eummarn. 

Tensile  Birengih  per  Hqaare  inobof  original  seotlon pounds..  218,780 

Elsaticllmit per  aqanre  inch  of  originsT section do...  190,^00 

£loogaUon  per  inch  after  rupture inch..     0.027 

Elongation  per  iuoh  under  strain  at  elaslio  limit do...    .007M 

Roduotioninareaafter  rupture,  per  centum  of  original  sectioD 4&0 

Position  of  rupture 8".85  inside  the  gauged  section 

Character  of  broken  snrftoe flnesilkj' 


i 


TESTS   OP   IRON,    STEEL,    AND   OTHER    MATERIALS. 
No.  2861. 

OoiL  No.  72.    Weight,  27J  Pounds. 

Inside  end  of  coil. 

Sectional  area.  '^0992  x  '^a995=.0099  square  inch. 

Outside  end  measures  ^M023  x  ^M005. 

Ganged  length,  l(y\ 

Coils  over  its  diagonal  with  difiicnlty. 
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Eloontkm 
perfiieli. 

Siieeewly« 
eUnntloD 
per^b. 

PermMient 
•et. 

SaooeasWe 

lUiiiArkB. 

Total. 

Per  square 

PMmdf. 
49 
495 

PoiomU. 
6,000 
50.000 
100,000 
160,000 
155.000 
100,000 
105.000 
170,000 
175.000 
180,000 
180^000 
190.000 
196,000 
200,000 
206,000 
210.000 
»ft.000 
219,190 

Inch. 

.00358 

.00678 

.00504 

.00010 

.00080 

.00050 

.00070 

.00091 

.00710 

.00744 

.00778 

.00918 

.014 

.0)8 

.082 

Inch. 
0. 
.00182 
.00^80 
.00190 
.00020 
.00010 
.00010 
.00020 
.00020 
.00020 
.00021 
.000J6 
.00028 
.00034 
.UOMO 
.00482 
.004 
.014 

Inch, 
0. 

Indi. 
0. 

Iniifftlloiid. 

BlMtio  limit. 
Tensile  ■trangth. 

WO 

1.485 
1.535 
1.681 
1,634 
1  483 

i:S 

1.881 
1.980 
2,030 
8.079 
2.  ISO 
2;  170 

. 

Tamils  ctrenicth  per  wpiftTe  inch  of  origiael  aeotion I»oanda..  219,190 

Kbatlo  limit  per  wniare  inch  of  orifflimlOeGtion do...  190.000 

Slooffilion  per  Inch  Alter  rapture inch..      0.017 

floaJEatlon  per  inoh  under  strain  at  ehwtio  limit do...    .00710 

Bcdnetien  in  area  after  rapture,  peroentam,  of  original  aeetion ^..       43  4 

Poiition  of  rapture ^ 8".  oatsidethejcaaged  aeetion 

Character  of  broken  snrihee One  ailky 


248  TESTS   OF   IRON,  STEEL,  AND  OTHER  MATERIALS. 

No.  2862. 

Coil,  No,  73.    Weight,  26^  Pounds. 

Outside  end  of  coil. 

Sectional  area,  'MOOO  x  ''.0996  =  .010  square  inch. 

Inside  end  measures  ''.0995  x  ".0990. 

Gauged  length,  10". 

Coils  over  its  diagonal  with  difflcqlty. 


Applii 
Total. 

>d  loads. 

Per  801  arc 
inoo. 

SlooffaOon 
per  Inch.. 

SuoceMire 
elongaiioii 
perlnoh. 

Pemaoent 

set. 

Saooeiiaive 

pemaoaiit 

oet. 

Bemarks. 

Pounds. 
60 
5U0 
1,000 
].50U 
1,550 
1.600 
1,050 
1,700 
1,750 
1.80tJ 
1.850 
1,900 
1.060 
2,000 
2,060 
2.100 
2,146 

PoundM. 
5,000 
50,000 
100, 000 
150,000 
IS.'S.OOO 
160,000 
105.000 
170,000 
175.000 
180,000 
185,000 
190,000 
105,000 
200.000 
206,000 
210,000 
214,600 

Inch. 
0. 

.00180 
.00860 
.00552 
.00570 
.00588 
.00615 
.00038 
.00054 
.00678 
.00698 
.00717 
.00737 
.00772 
.00818 
.01470 
.022 

Inch. 
0. 

.00180 
.00180 
.00192 
.00018 
.00018 
.00027 
.00023 
.00016 
.00024 
.00020 
.00019 
.00020 
.00086 
.00046 
.00662 
.00730 

inOi. 

0. 

Inch. 
0. 

Initial  load. 
Elaatlo  limit. 



General  eummary, 

Teuiiilo  strength  pemqnaro  inch  of  original  section ponnda..  214,606 

Elastic  limit  per  squaro  inch  of  original  section do...  196,600 

£longation  per  inrh  after  rapture inch..      0.007 

Elongation  per  inch  under  strain  at  elastic  limit do...    .69737 

fieduction  in  area  after  rupture,  per  centum  of  original  section ^ 419 

Position  of  rupture 10"  ontaide  the  ganged  length 

Character  of  broken  surface fine  silky. 


TESTS   OF   IRON,  ST£EL,  AND   OTHER   MATERIALS. 
No.  2853. 

OoiL  No.  74.    Weight,  44  Pounds. 

Specimen  taken  100  feet  from  oatside  end  of  coil. 
SeetiouHl  area,  'M006  x  'MU05  =  .0101  square  ineh. 
Inside  end  measures  ''.0996x^^0904. 
Ganged  length,  lO''. 
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SIongiAton 
perlnoh. 

SuoCMisiTe 

elongation 

per  inch. 

•et. 

Saooeaiire 

permanent 

■et. 

Bemarks. 

ToUL 

Per  square 
incL 

Pounds. 
51 
506 

Pounds. 
5,009 

50.000 
100.000 
160,009 
155,000 
100.009 
166,000 
170,000 
175.000 
180.000 
185.000 
190.000 
196.009 
200,000 
205.000 
210,000 
215,000 
220,000 
220.000 
228.440 

husk. 
a 

.00175 
.00869 
.00643 
.00690 
.00678 
.00599 
.00618 
.0U088 
.00857 
.0007^ 
.00097 
.00719 

.00788 
.•J004S 
.01320 
.010 
032 
.036 

IndL 
0. 
.00175 
.00184 
.00184 
.00017 
.00018 
.00020 
.00020 

.00019 

.00021 

.00019 

.000-22 

.00020 

.00047 

.00169 

.00376 

.00380 

.013 

.004 

IfUk. 

0. 

0. 

Initialload. 
Xlaatlo  limit 

1010 

1515 

IMS 

.  . 

<      IfiO 

IMS 
1717 
1707 
1816 
IMS 

1910 

1909 

itSB 

2070 

2121 

217! 

2222 

2272 

2287 

General  eummarjf, 

Toiifle  «ti«ngth  per  sqnai^  inch  of  orinrioii  section pounds..  228,440 

alasUcliaittperaqnare Inch  of  original  section , do...  200.000 

KiOBfrstion  per  inch  after  rnptniis inch..      0.020 

IlraffsttMi  per  Inch  under  strain  at  elastic  limit do    .    .007;i9 

Bfdoelion  in  area  after  rapture,  per  centum  of  original  seetlon 86.6 

l^tioB  of  rapture 9^'.  8  oatside  the  gauged  section 

ClMneisrefhiokeaaiirfaoe.... linesUky 


250         TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS 

No.  2854. 

Coil  No.  75.    Weight,  29  Pounds. 

Inside  end  of  coil. 

Sectional  area,  'M002  x  ''.0997  ==  .010  square  inch. 
Ontside  end  ineasnres  'M012  x  ".1008. 
Ganged  length,  10". 


Applied  loads. 

BlonffatioD 

Sacoeasive 
elongation 
per  inch. 

Permanent 

eet 

Sacoeaaive 

Mt. 

BemarkB. 

Total. 

Per  aqaare 
inch. 

per  inch. 

Pound», 
50 
500 
1,000 
1,500 
1,550 
1.600 
1,650 
1.700 
1.750 
1.800 
1,850 
1,000 
1.050 
2,000 
2,050 
2.100 
2,150 
2.200 
2,250 
2.300 
2.322 

Poundi. 
5,000 
60,000 
100,000 
100,000 
155,000 
160,000 
165,000 
170,000 
175,000 
180.000. 
185.000 
190,000 
105.000 
200,000 
205,000 
210,000 
215,000 
220,000 
2Sr5,000 
280,000 
232,200 

Inch. 

0. 

.00168 
.00857 
.00537 
.00548 
.00668 
.00588 
.00608 
.00027 
.00647 
.00667 
.00687 
.00707 
.0u727 
.00768 
.00818 
.00080 
.013 
.016 
.022 
.031 

0. 

.00168 
.00180 
.00180 
.00011 
.00020 
.00020 
.00020 
.00010 
.00020 
.00020 
.00020 
.00020 
.00020 
.00041 
.00045 
.001(77 
.00380 
.003 
.006 
.000 

Tneh, 
0. 

Inch. 
0. 

Initial  load. 

SlaaUc  limit. 
Tensile  strength. 

> 

General  eummarjf. 

Tensile  strength  per  square  Inch  of  original  section pounds..  232,200 

Elastic  limit  per  sonare  inch  of  origiDaT  section do  ..  200,000 

Elongation  per  incb  after  rapture inoh..     0.030 

Elongation  per  Inch  under  atrain  at  elastic  limit do...    .00797 

Bed ucdon  in  area  after  rupture,  per  centum  of  original  section 38.0 

Position  of  rupture ...1".85  ontside  the  ganged  ssctfoo 

Cbaracterof  broken  surface fineailkj 


TESTS   OF  IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2855. 

Coil  No.  76.    Weight,  26J  PotrNDS. 

OatBide  6Dd  of  coil. 

Sectional  area,  'M002  x  '^0^88  =.0099  sqnare  inch. 

Inside  end  measures  same  as  oatside. 

&aaged  length,  10. 
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llsss:" 

SnooeMlve 
elongation 
perlnoh. 

Permanent 
set. 

SilcoeflOiye 

pennanent 

aet. 

Remarks. 

Total 

Per  square 

PinmdM. 
40 
406 
090 

PaniMlf. 
ft.  000 

60,000 
100,000 
150.  UOO 
15S.0OO 
160,000 
16S.000 
170.000 
175.000 
180,000 
186^000 
100,000 
199^000 
200,000 
200,000 

Inek. 
0. 
.00188 
.00340 
.00537 
.00551 
.00508 
.00588 
.00807 
.00827 
.00854 
.00678 
.00808 
.00760 
.01080 
.028 

4  ssSiiiiiiiiiis 

|^888lHli?lliig 

IneK 
0. 

Inch. 
0. 

Initial  lead. 

Elaatio  limit. 
TenaUeatrengtli. 

1.4£S 

1.832 
I.8U 
1.901 
1.960 
2.030 

Oeneral  sumfmary. 

ToMHe  strength  per  aqoare  inch  of  orlffinal  section ponnds..  206,000 

E]aatioliai.tperaqunreinchororiglnarsection «. do...  100,000 

Klongstion  per  inch  after  mptare ■. inch..      0.014 

Aw^stlon  per  Uich  under  strain  at  elastic  limit do...    .00808 

BeHiMticD  in  area  after  mptnre,  per  centum  of  original  aeotlon 38.4 

Poilti0Dofrnntni« 7".  26  outside  the  ganged  section 

Chtncter  of  broken  sorteoe fine  silky 


.262  TESTS   OP  IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  2856. 

Coil  No.  77.  Weight, -26  Pounds. 

Inside  end  of  coil. 

Sectional  area,  ^^.0997  x  .0998  =  .0099  sqnare  inch. 
Outside  end  measures  'M0I5  x  'M0I4. 
Ganged  length,  10''. 


Applied  kMdB. 

^!^ 

SaoceesiTd 
perlncb. 

Permanent 

Mt. 

Sncoeeaive 
pe^janent 

Bemarln. 

ToUl. 

Per  equare 
iDdi. 

Fowndt. 
49 
495 
990 
1,466 
1  635 
1,684 
1.684 
1.663 
1,733 
1,782 
1.832 
1.881 
1.931 
1,980 
2,030 
2,079 
2,129 
2,160 

Poundi. 
5.000 
60,000 
100,000 
150,000 
166.000 
160,000 
166.000 
170,000 
176.000 
180,000 
185,000 
190.000 
196,000 
200,000 
206,000 
210.000 
216,000 
217,170 

Inch, 

0. 

.00171 
.00350 
.00527 
.00548 
.00563 
.00583 

;00623 

.00643 

.00663 

.006f<3 

.00710 

.00745 

.00785 

.017 

.028 

.035 

Inch. 

0. 

.00171 
.00179 
.00177 
.00016 
.00020 
.00020 
.00020 
.00020 
.00020 
.00020 
.00020 
.00027 
.00036 
.00040 
! 00916 
.011 
.007 

Ineh. 

Inch, 
0. 

Initial  load. 
TenaUe  atrsnfftti. 

GeMral  $ummary. 

Tensile  strength  per  aqnare  inch  of  orlsiiiaiaeotton pounds..  217,170 

Klastio  limit  per  aqoare  inch  or  original  aeotion do...  190,  Ml 

Elongation  per  inch  alter  roptaro inch..     f.t3t 

Elougiuion  per  inch  under  strain  at  elasticlimit do...    .tOftS 

RMlnosion  in  area  after  rapture,  per  centum  of  original  section 8&4 

Position  of  rupture 8"  outside  the  ganged  sectloo 

Character  of  broken  surface flnesilky 


TBfiTS  OP  ISOK,   STKELy   AND  OTHER  MATEBIALS. 

No.  2857. 

CJon.  No.  78.    V?^ioHT,  61|  Poumra. 

Specimens  taken  100  feet  from  oatside  end  of  coil. 
Sectional  area,  'M006  x  'M003  =  .010  square  ineh. 
Inside  end  measures,  '^0098  x  '^0998. 
Ganged  length,  W. 
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AppliedloMls. 

EkDjratkm 
p^lnch. 

SueoeMive 

PennMi«Di 
set. 

pe^uja-l 

Bamarks. 

ToUL 

Persouare 

PamuU. 
M 

soo 

1,000 
1.506 

Pwnds, 
6^060 
50.000 
100.060 
150.000 
156,000 
160,000 
165.006 
170.000 
175,000 
180.000 
185,000 
100,060 
lA^OOO 

205[000 
210,000 
215.000 
220.000 
225.000 
288,800 

Inch. 
0. 
.00168 

00588 
.OOSCtO 

.00964 
.00602 
.00622 
.00641 

'.00661 

.00706 

.00790 

.00758 

.U0805 

.01016 

.016 

.021 

.040 

Inch, 

0. 

.00168 
.00180 

: 00100 

.00012 

.00014 

.00020 

.00018 

.00020 

.00010 

.00010 

.00021 

.00024 

.00026 

.00028 

.00047 

.00210 

.00585 

.006 

.010 

0. 

Inch. 
0. 

InlttallMkL 

BUatioUmU. 
Tensile  strength. 

1.060 
1,700 
1.750 
1.800 
1,850 

1.900 

1.050 
XOOO 
2.050 
2.100 

iiso 

2,200 
2. 250 

1     2,2» 

Gefierml  9wmimar$, 

Tesdle atransth  per  aqnare  Ineh  of  origfnal  section  poands..  228,800 

BsMlc Hmift  per  amMe  inch  of  oriKiaeTseolkni do  ...  200,oo0 

KjtSKittQB  per  In  A  after  ruptnie. inch..      0.031 

BoDicalioo  per  ineh  under  strain  at  elastio  limit do  ..    .00780 

Kedseiiso  in  area  nfser  ruptore,  per  centom  of  original  seetion 38.0 

Potiiipa  of  mptnre 2".4  inside  the  gMged  section 

■"         refhrolMBaaTfiMO .Tilnesilky 


254  TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  2858. 

Coil  No.  79.    Wbioht,  68J  Pounds. 

iDside  end  of  ooii. 

Seetional  area,  '^0996  x  ^^0996  =.0099  square  inch. 
Outside  end  measures  'M025  x  ".1025. 
Ganged  length,  'MO. 


Slon  ffAilon 

Saoeesaive 

Pennaaoiit 

Mt. 

Sncoearive 
permuiait 

set. 

Benuiriu. 

TotoL 

PorMraMO 

T^SSh" 

Poundt. 
49 
496 
990 
1,485 
1,686 
1C84 
1684 
1,683 
1,738 
1,782 
1,882 
1,881 
1.981 
1.960 
2.030 
2.0W 
2.129 
2,178 
2,228 
2.277 
2.209 

Poundt, 
6.000 
50,000 
100,000 
160,000 
156.000 
160,000 
168^000 
170.000 
176.000 
180,000 
186^000 
190,000 
196,000 
200,000 
20^000 
210,000 
215.000 
220.000 
226.000 
280,000 
282,220 

Inch. 

! 00178 
.00868 

.00638 

'.oosS 

006Q3 
!00628 
.00648 
.00063 
.00688 
.00708 
.00728 
.00748 
.00773 
.00628 
.01060 
.015 
.023 
.037 

Tnek. 
0. 

.00178 
.00180 
.00180 
.00020 
.00020 
.00014 
.00016 
.00020 
.00020 

!00020 

.00020 

.00020 

.00026 

.00026 

.00050 

.00287 

.00440 

.008 

.014 

Inch. 
0. 

InOi, 
0. 

Initial  kMuL 

ElastioHniit 
Tensile  sinsngth. 



General  summary. 

TenallestrenKtb  per  square  inch  of  orifrinal  section pounds..  282,239 

Elasdo  limit  per  sqaaro  inch  of  original  section do 210.  SQO. 

Eloogatiou per  inch  after  fnptare inch..     0.020 

EloDgation  per  inch  under  strain  at  elastic  limit do 00771 

KtMlnction  in  areaaftermptnre,percentnmof  original  section 43.4 

Position  of  i-uptnre 6".8  ontaido  the  juanged  ssction 

Character  of  broken  surface flne  silky 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERULS. 

No-  2859. 

Oon.  No.  80.    Weight,  73J  PouNDa 

Speoiiuen  taken  lUO  feet  from  outside  end  of  ooiL 
Sectional  area,  ''.0996  x  ^'.0997  =  .0099  square  inch. 
lD8ide  end  measures  'M018  x  'M018. 
Gauged  length,  lO''. 
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Applied  loads. 

perinoh. 

SncoeMlro 
perinoh. 

PenaaoMit 
set 

Saooeesiye 
eet 

Benarke. 

1 
ToiaL 

Per  square 
inch. 

PtoiMdt. 
40 
486 

Pownda. 
«,000 
50.000 
100,000 
160.000 
155.000 
160.000 
165,000 
170.000 
175,000 
180,000 
185.000 
100.000 
195.000 
200.000 
205^000 
210.000 
215,000 
220.000 

Inch, 
0. 

.00178 
.00860 
.00528 
.00548 
.00568 
.00588 
.00600 
.00617 
.00040 
.00060 
.00678 
.00708 
.00780 

.oons 

.018 
.016 
.040 

Ineh. 
0. 

.00178 
.00177 
.00178 
.00020 
.00020 
.00015 
.00016 
.00018 
.00028. 
.00020 
.00018 
.00026 
.00087 
.00048 
.00983 
.008 
.024 

Ineh. 
0. 

Ineh. 
0. 

Blastto  limit 

900 

1.485 

1     1.535 

1     1,584 
1.6M 
1,683 

1,733 
1,782 
1.8J8 
],88l 

1.880 

2.070 

2.120 

1  ?;i78 



General  emmmarif, 

TencUestreBfcCh  per  square  ineh  of  ocigtiial8eetl<m pounds..  220,000 

KluUc  limit  per  aqaare  ineh  of  original  section do...  200,000 

Eloogatfaw  per  inch  after  mptnre inch..      0.025 

Klpostlion  per  ineh  vnder  strain  at  elasdo  limit do...    .00730 

IMnciioB  in  area  after  mptare,  per  oentnm  ef  original  seotion 40.4 

Ptbl  ion  of  rapture 1".65  outside  the  ganged  section 

Cbatscter  of  broken  snr/aoe • flnesilkj 


256  TESTS  OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2860. 

Coil  No.  81.    Weight,  32i  Pounds. 

iDside  end  of  coiL 

Sectional  area  ''.0904  x  'M002  =.0099  square  inch. 
OutHide  end  measures  ''.0098  x  ".1017. 
Gauged  length,  10". 


""^^^ 

Suo 

cec«ftv» 

Permaiient 
set 

peimanent 
set 

Remarks. 

ToUL 

^•^nX" 

•jstt 

Powid$, 
40 
496 
990 
1,485 
.1,585 
1,584 
i;634 
1,683 
1.733 
1,782 
1,832 
1.881 
1.931 
J,  980 
2.030 
2.079 
2.125 

Poundi. 
5.000 
50,000 
100,000 
150.000 
155.000 
160.000 
166,000 
170,000 
170»000 
180,000 
186,000 
190,000 
105.000 
200.000 
205,000 
210.000 
214.650 

Inek. 

0. 

.00167 
.00343 
.OOTriM) 
.00546 
.00665 
.00580 
.00600 
.00632 
.00643 
.00066 
.00690 
.00730 
.00760 
.00990 
.01975 
.083 

IndL 
0. 

^001117 

Inch, 
0. 

Inek, 
0. 

Initial  k»d. 

ElasUc  limit 
TonsileatraticUi. 

00176 
00187 
.00016 
00010 
00015 

00020 

00040 
01385 

General  summarg, 

^enBilesfcrenKUi  per  aqiihre  inch  of  original  section pounds..  314,6R0 

Elastic  Unit  porsqnare  inch  of  origioal  section  do  ..  190,060 

Elongation  per  inon  after  ruptnre ..Inch..      OlQ26 

Elongation  p(>r  inch  nnder  strain  at  elastic  liittit do...    .00600 

Seduction  in  area  after  riiptare,  per  oentam  of  original  section 41.4 

Position  of  mptnre ".06  inside  the  ganged  seotioa 

Cbaraoter  of  broken  sarfaoe fine  silky 


TESTS   OF   IRON,  STEEL,  AND    OTUKfi   MATERIALS. 

No.  2861. 

Coil  Uo.  82.    Weight,  72  Pounds. 

Oatside  end  of  coil. 

Seotional  area,  'M019  x  'M016  =  .0103  square  inch. 

Inside  end  measures  'MOOO  x  'MOOO. 

Gauged  length,  W. 
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TotaL 

PersmiAre 

Pbioidi. 

Pounds. 

a 

5^000 

S15 

50.000 

1.0BO 

100.000 

1,M5 

150.000 

1«90S 

155,000 

1.648 

160.000 

1.6M 

165,000 

1,751 

170,000 

1.802 

175,000 

1.854 

180.000 

IW 

185,000 

^E 

190.000 

3.006 

106.000 

2.000 

200,000 

2.111 

205.000 

2,161 

216.000 

2.2U 

215.000 

2.2B5 

220.000 

2.317 

225,000 

ElonsaUon 
permflh. 


Inch 
0. 

.00182 


.00538 
.00562 
.00582 
.OOfXM) 
.00623 
.00647 


Sucoeasive 
elongation 
per  inch. 


.00702 

.00710 

.00748 

.00778 

.00815 

.01020 

.016 

.084 


0. 

.00182 
.00186 
.00170 
.00024 
.00020 
.00018 
. 00023 
.000:4 
.00015 
. 00020 
.00020 
.00017 
.00020 
.00030 
.00037 
.00*205 
.00580 
.018 


Permanent 
Hot. 

Sneoeeeiye 

permanent 

eet. 

Inch.  ' 
0. 

Inch, 
0. 



■.- 

Bemarks. 


Initial  load. 


Slastic  limit 


Tensile  strength. 


General  sumnMry, 

T«nrile  tfcnngth  par  square  inch  of  origiiial  section pounds..  225,000 

BartlelimitperaqQareinchoforlicloarseetSon do...  195,000 

KkBKatioB  per  Ineb  after  raptare inch..      0.010 

Eknigation  per  iach  under  strain  at  elastic  limit do...    .00710 

fiednetkNi  in  area  after  rapture  per  oentom  of  oriji^ini^  section 37.9 

Ponthaofrnptnre 4^' oatside  the  gauged  length 

Cbsraeter  of  broken  surfiMse 7:... fine  silky 

H.  Ex.  14 17 


258  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

Ko.  2862. 

Coil  No.  83.    WEiano^,  72  Pounds. 

Inside  end  of  coil. 

Sectional  area,  'M004  x  ''.0997  =  .010  square  inch. 
Outside  end  measures  ".1024  x  ".1031. 
Gauged  length,  10". 


Applied  loads. 

Elongationl 
pormch. 

Snocessive 
elonmtioii 
per  Inch. 

Permanent 
set 

Saocoasive 

permanent 

set. 

BemarkB. 

Totol. 

Per  square 

Pounds. 
90 
500 
1,000 
1,500 
1,550 
1,600 
1,650 
1,700 
1.  750 
1.800 
1,850 

.1,900 
1,950 
2,000 
2,050 
2,100 
•2,1.W 
2,195 

Pounds. 
5,000 
50,000 
100,000 
150,000 
155,000 
160,000 
165,000 
170,  000 
17.-,  000 
180,000 
185, 000 
100,000 
IQl.OOO 
200,000 
205, 000 
210, 000 
215.000 
219,500 

0. 

.00170 
.00348 
.00632 
.00558 
.00572 
.00586 
.00605 
.00022 
.00045 
.00663 
.00682 
.00702 
. 00722 
.00758 
.00917 
.016 
.025 

Inch. 
0. 

.00170 
.00178 
.00184 
.00026 
.00014 
.00014 
.00019 
.00017 
.00023 
.00018 
.00019 
.00020 
.00020 
.00030 
.00150 
.00683 
.009 

Inch. 
0. 

Inch. 
0. 

luitialload. 

Elastic  limit. 
Tensile  strength. 

General  summary. 

Tensile  strength  per  Bqoare  inch  of  original  section pounds. .  210,500 

Elastic  limit  per  square  inch  of  originu  section do...  200,000 

Elongation  per  inch  after  rupture inch..      0.010 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .00728 

deduction  in  area  af ten  up  ture,  per  centum  of  original  section 89.0 

Position  of  rupture 10'^76  outside  the  ganged  seotion 

ChM^iLQterof  broken  surface flno  silky 


TESTS   OF   lEON,    STEEL,    AND    OTHER   MATERIALS. 

No.  2863. 

OoiL  No.  84.    Weight,  69}  Pounds. 

OutsidQ  end  of  "coil. 

Sectional  area,  ''.0994  x  ".0996  =  .0099  square  inch. 

Inside  end  measures  'M002  x  ".1002. 

Gauged  length,  lO''. 
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porfaudi. 

Succeasive 
eloxieation 
perlnch. 

Permanent 
set 

Succeskive 
aet. 

Bemarka. 

TotaL 

Peraqiuire 

PmindM. 
49 
405 
900 
1,486 
1.S05 
1,584 
1.684 
1^083 
1,738 
1,782 
1.882 
1,881 
1,«1 
1,980 
2,080 
2.070 

Pounds, 
5,000 
50,000 
100,000 
150,000 
165,000 
100,000 
165.000 
170,000 
175.000 
180,000 
186^000 
190,000 
195,000 
200,000 
205,000 
209,090 

Inch. 

0. 

.00168 
.00850 
.00528 
.00548 
.00608 
.00584 
.00003 
.00020 
.00044 
.00685 
.00085 
.00722 
.012 
.015 
.021 

Inek. 
0. 

.00188 
.00168 
.00172 
.00020 
.00020 
.00016 
.00019 
.00017 
.00024 
.00021 
.00020 
.00037 
.00478 
.003 
.006 

Ineh. 
0. 

Ineh, 
0. 

Initial  load. 

Elastic  limit 
Tenaile  atrength. 



General  summary, 

TenaQft  atraii|{th  per  aqnare  inch  of  oiieinal  section pounds..  209,090 

SlasKlo  limit  per  aonare  inch  of  oTiginfu  section do...  190,000 

Slongatlo>n  per  inch  after  raptare inch..      0.009 

Khnu^ation  per  inch  under  atrain  at  elasticlimit do...    .00685 

Sednction  in  area  after  rapture,  per  centum  of  original  section 41.4 

Posftion  of  rnptnre 4".25  ontaide  the  gauged  section 

Ghaneter  <if  broken  snrfaoe flnesQky 


260  TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  2864 

Coil  No.  86.    Weight,  74^  Pounds, 

Specimen  taken  from  near  the  middle  of  tbe  coil,  the  ports  on  either 
side  weighing  38|  and  35f  x>o<hi<1s  respectively. 
Sectional  area,  'M003  x  ''.0997=.010  sqnare  inch. 
Outside  end  measores  'MOOO  x  ^^0993. 


Inside  end  measures  'M015  x 
Gauged  length,  10''. 


MOIL 


AppUedloadB. 

Elongation, 
per  inch 

SoooeMiTe 
perlnoh. 

Permanent 
set. 

StfcoesaiTe 

permanent 

•et. 

Total. 

Teratmaxe 
inch. 

Poundt. 
50 
500 
1,000 
1.500 
1,550 
1.600 
1,660 
1.700 
1,750 
1.800 
1850 
1.900 
1.050 
2,000 
2.056 
2.100 
2^160 
2.200 
2,250 
2,280 

Poundt, 
5^000 
50,000 
100.000 
150,000 
156,000 
160,000 
165.000 
170.000 
175,000 
180,000 
185(000 
190.000 
105.000 
200,000 
205,000 
210,000 
215.000 
220.000 
225,000 
229.000 

Inch. 
0. 
.OOIM 

.00547 
.00668 
.00584 
.00598 
.00622 
.00642 
.00665 
.00680 
.00695 

.00726 

.00759 

.00795 

.00875 

.014 

.018 

.030 

Inch, 

0. 

.00184 
.00178 
.00185 
.00021 
.00016 
.00014 
.00024 
.00020 
.00023 
.00015 
.00015 
.00018 
.00018 
.00083 
.00036 
.00080 
.00625 
.004 
.012 

Inch. 
0. 

Inch. 
0. 

IniUalload. 

Blastic  limit. 
Tensile  strength. 



General  tummary* 

TenoUe  strength  per  sqnare  inch  of  original  section pounds..  229.000 

Blastio  limit  per  sqaare  inch  of  originsT section do...  200.000 

Elongation  per  inch  after  mptnre inch..      0.012 

Blongatton  per  inch  nnder  strain  at  clastic  limit do^.    .00726 

Bednctiou  in  area  after  mptnre,  per  centum  of  original  section do...       41.0 

Position  of  mptnre 12''.7  outside  the  ganged  section 

Character  of  Dioken  soifiace flnesQky 


TESTS  OF  IBON,  STEJEL,  AND   OTHER  MATERIALS. 
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TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 


ELECTEICALLY  WELDED  STEEL  WIBES,  'MO  SttUARE  WIRE. 

Oil-tempered  coils  6^,  6-2,  and  6-1. 

Tinned  wires  from  coil  No.  4,  and  from  coil  of  tinned  wire  from  first  lot  of 
samples  received  from  the  Washburn  and  Moen  Manufacturing  Company. 

One  sample  of  each  has  burr,  due  to  the  process  of  welding,  left  on 
the  wire  intact;  other  specimens  have  the  burr  filed  off  flush  with  tbe 
surface  of  the  wire. 

Experiments  upon  different  methods  of  treating  the  welds.  Welds 
not  described  as  having  been  quenched  with  water  or  oil,  which  was 
done  while  the  specimens  were  in  the  welding  machine,  were  allowed 
to  cool  rapidly  in  the  copper  clamps  of  the  welding  machine. 

No.  2635. 

From  Oil-Tempered  Coil  ft-3. 

Welding  burr  removed. 

Sectional  area,  'M002  x  'MOOO  =  .010  square  inch. 

Gauged  length  symmetrical  with  the  weld,  W^ 


Applied  l(Md8. 

EloDsation 
per  Inch. 

Saoeesslve 

Permanent 
set 

SneoeBeive 
set. 

Inch. 
0. 

BemarlcB. 

Total. 

Per.aqnar© 
'     inch. 

Pounds. 
50 
100 

Pou%di. 
5.000 
10,0C0 
16,000 
20,000 
26.000 
30,000 
35,000 
40,000 
45,000 
60,000 
55,000 
60.000 
65,000 
70,000 
75.000 
80,000 
85.000 
90,000 
95,000 
100,000 
106,000 
110. 000 
115,000 
120,000 
125,000 
130,000 
135,000 
140,000 
145,000 
148,000 

0. 
.00087 
.00057 
.00075 
.00004 
.00110 
.00130 
.00145 
.00166 
.00180 
.00196 
.00212 
.00280 
.00246 
.00264 
.00281 
.00301 
.00816 
.00333 
.00351 
.00370 
.00300 
.00413 
.00488 
.00466 
.00490 
.00616 
.00548 
.00611 

Inch. 
0. 

.00087 
.00020 
.00018 
.00019 
.00016 
.00020 
.00016 
.00021 
.00014 
.00016 
.00016 
.00018 
.00016 
.00018 
.00017 
.00020 
.00016 
.00017 
.00018 
.00019 
.00020 
.00023 
.00025 
.00027 
.00025 
.00026 
.00032 
.00063 

Inch, 
0. 

Initialloftd. 

BlMtic  limit 
Tenaile  atrengtli. 

160 

?!l!i 

300 

350 

400 

0. 

450 

500 

550 

600 

050 

700 

750 

800 



0. 

850 

^ 

000 

050 

1.000 

1,050 

i;ioo 

1,150 

1,200 
1,250 

.00005 

.00006 

i^aoo 

ilsso 

1,400 
1,450 

.00064 

.00049 

1.480 



General  summary. 

Tensile  8trenffth  i»er  sqnare  inob  of  original  eecticm poonda..  148,000 

Blastio  limit  per  square  Inch  of  original  section do...  116.000 

Elongation  per  incn  onder  strain  at  elaaticlimit indi..  0. 00*13 

Rednction  in  area  after  raptnre,  per  centom  of  original  section 31.0 

Position  of  rnptare near  the  weld 

Character  of  broken  sarface ^ fine  silky 

The  exact  locality  of  the  weld  was  not  apparent. 

One-fourth  inch  from  the  place  of  rupture,  on  the  opposite  end  of  the 
weld  it  is  taken  to  be,  there  was  a  reduced  section ;  midway  between 
this  reduced  section  and  x)oint  of  rupture  the  metal  did  not  appear  to 
have  been  drawn  down  during  the  test. 
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TESTS  OF  IRON,  STEEL,  AND   OTHER  MATERIALS. 
No.  2636. 
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From  Oil-Tempered  Coil  6^. 

This  sample  bad  the  burr  left  on  it  as  received  from  the  Electric 
Welding  Company. 

The  burr  was  'M56  x  'M56  in  cross-section,  and  about  'MO  long. 

The  wire  showed  evidence  of  having  been  heated,  as  judged  of  by  the 
changed  color  on  the  surface ;  distances  on  each  side  of  the  weld,  '^20 
and  ".^  respectively.  These  distances  mark  the  limits  of  the  blued 
sections ;  beyond  this  the  metal  was  straw  colored,  the  limits  of  which 
were  indefinite. 

This  wire  was  tested  with  the  burr  remaining  intact. 

Sectional  area  of  wire,  'M002  x  'M000=  .010  square  inch. 

Gauged  length,  10''. 


AppliMll<WdB. 

TotaL 

Permnare 
inob. 

PowndM. 

Fovnd*. 

SO 

0.000 

100 

10,000 

ISO 

15,000 

200 

20,000 

250 

25^000 

300 

30,000 

360 

36,000 

400 

40,000 

iSO 

45,000 

500 

60,000 

550 

56.000 

000 

60,000 

650 

65,000 

700 

70,000 

7S0 

76,000 

800 

80.000 

850 

85,000 

900 

90.000 

•50 

06,000 

1.O0O 

100.000 

1,060 

105,000 

1.100 

110.000 

1.150 

115^000 

1.200 

120,000 

1.250 

129,000 

1,300 

180,000 

1,350 

185.000 

1,364 

136,400 

EloDsation 
peruich. 


0. 

.00030 
.00050 
.00068 
.00084 
.00103 
.00123 
.00138 
.00156 
.00170 
.00186 
.00204 


SaooeaaiTe 
elongation 
per  inch. 


.00238 
.00256 
.00271 
.00290 
.00806 


.00344 
.00362 
.00384 
.00402 
.00422 
.00460 
.00469 
.00402 


Tnek, 
0. 

.00030 
.00020 
.00019 
.00015 
.00019 
.00020 
.00016 
.00017 
.  00015 
.  00018 
.00016 
.00016 
.00018 
.00017 
.00016 
.00019 
.00015 
.00020 
.00019 
.00018 
.00022 
.00018 
.00020 
.00028 
.00019 
.00023 


Permanent 
set. 


Inch. 


.00003 


.OOOU 


SnoooMive 
permanent 

set 


Inch. 
0. 


.00003 


.00008 


Semarks. 


Initial  load. 


Elastic  limit. 
Tensile  strength. 


General  $t»mmarjf, 

TenaflestnoDgtli  per  square  inob  of  original  section poiands..  186.400 

Qssticlimit  per  Bftiare  inch  of  original  section do 186,400 

Poataonofraptore in  the  burr,  ".06  fh>m  the  middle 

Character  of  lm>ken  snr£soe f fine  granular 

Fracture  occurred*  without  local  contraction  of  the  wire. 
Area  at  place  of  rupture,  ''.108  x  'M06  =  .0114  square  inch. 
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No.  2637. 

Oil-Tempbbed  Wibe  from  Coil  6-2. 

Welding  barr  removed. 

Sectional  area,  ".0995  x  ''.0997  =  .0099  square  inch. 

Ganged  length,  10''. 


Applied  loads. 

EloDKAtion 
per  inch. 

Saccesaive 
elongration 
per  iDCh. 

Permanont 
set. 

Successive 

permanent 

set. 

Total. 

Perraiiare 

iDOh. 

Bemarks. 

Pounds, 

49 

99 

148 

198 

247 

297 

846 

896 

446 

496 

544 

694 

643 

698 

742 

792 

841 

891 

940 

990 

1,089 

1,089 

1.138 

1,155 

Pounds, 

5,000 

10,000 

15,000 

20,000 

25,000 

80,000 

85,000 

40,000 

45,000 

60,000 

65,000 

60,000 

65.000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105.000 

110,000 

115,000 

116.670 

Inch. 
0. 

.00026 
.00045 
.00063 
.    .00081 
'    .00097 
.00113 
.00130 
.00160 
.00164 
.00181 
.00198 
.00216 
.00238 
.00248 
.00267 
.00290 
.00305 
.00319 
.00389 
.00861 
.00390 
.00415 

Inch. 
0. 

.00025 
.00020 
.00018 
.00018 
.00016 
.00016 
.00017 
.  00020 
.00014 
.00017 
.00017 
.00018 
.00017 
.00015 
.00019 
.00023 
.00015 
.00014 
.00020 
.00022 
.00029 
.00025 

Inch: 
0. 

Inch. 
0. 

Initial  load. 

Elaatic  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  116.0 

Elastic  limit  per  square  inch  of  original  section do. .  ■  lOfi,  0(r) 

Elongation  per  inch  under  strain  at  elastic  limit ..  inch..  G.0U361 

Poaiuon  of  rupture in  vicinity  of  the  weld 

Character  of  broken  surface itne  gnmalAr 

Broke  sqnare  across  wire.    Local  contraction  inappreciable. 


TESTS   OP  IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2638. 

Oil-Tempebez)  Wire  froh  Goil  d-2. 

Welding  barr  not  dressed  off. 

Sectional  area  of  burr,  ".155  x  'M65  =.026  square  inch. 
Sectional  area  of  wire,  ''.0995  x  ''.0997=0099  square  inch. 
Ganged  length,  10". 
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Applied  UMdB. 

per  inch. 

Sncoessive 
elonf^tion 
per  inch. 

Permsnent 
set. 

SaooMsWe 
set. 

Remarks. 

TouL 

Persqiuure 
inch. 

fwskdM, 
40 
99 
148 

Pwndt, 

5.000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

46,000 

50,000 

65,000 

60,000 

66.000 

70,000 

75,000 

80.000 

85,000 

90,000 

96^000 

100.000 

105,000 

110,000 

115,000 

laolooo 

126,000 
130.000 
135.000 
140,000 
145,000 
147.780 

huh. 

0. 
.00030 
.00050 
.00060 
.00087 
.00103 
.00122 
.00138 
.00158 
.00169 
.00186 
.00202 
.00220 
.00236 
.002^3 
.00271 
.00291 
.00305 
.00323 
.00341 
.00361 

.00411 
.00441 
.00403 
.00494 
.00529 
.OO.'iOS 
.00621 

Inch, 

0. 

.00030 
.00020 
.00019 
.00018 
.00016 
.00019 
.00016 
.00016 
.00016 
.00016 
.00017 
.00018 
.00010 
.00016 
.00019 
.00020 
.00014 
.00018 
.00018 
.00020 
.00021 
.00029 
.00030 
. 00022 
.00031 
.00035 
.  00039 
.00053 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  sti-enth. 

106 

247 
297 
346 
396 
449 

495 

544 
594 
643 
693 
742 
793 
841 
891 
940 
990 

1,039 

1.089 

1.138 

1,188 

i;237 

1,287 

1,336 

1,386 

1,435 

1,403 

General  summary. 

Teii»ile  strength  iwrsqnaroincli  of  original  section ponnds..  147.780 

Ela»ijc  limit  per  aqoare  inch  of  originfd  section do...  110^000 

u«Kasia&  per  inch  under  strain  at  elastic  limit inch..  0.00882 

P^tiQQ  of  nrataro at  weld,  at  place  of  maximum  dimenaioms 

Chazaeter  of  broken  auHMse dall  granular,  serrated  edges 

There  was  a  slight  drawing  down  in  area  close  to  the  welding  bnrr, 
rBdadng  the  diameter  ".001  to  ".002.  The  close  proximity  of  this 
f^aced  section  to  the  burr  made  it  inaccessible  to  the  points  of  the 
uterometer  for  exact  measurement. 
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No.  2639. 

From  Oil-Tempered  Coil  6-1. 

Welding  barr  removed. 

Sectional  area,  'MOOO  x  'M000=:.01  square  inch. 

Gauged  length,  10'^ 


Applied  londs. 

Eloneation 
permch. 

SncoesBiye 

Permftnent 
Bet. 

SaooeaalTe 

p<!niian6nt 

set. 

BemarkB. 

Total 

Per  SQuare 
incki. 

Powndt. 
,      60 
100 
160 
200 
250 
800 
860 
400 
450 
500 
660 
600 
650 
700 
750 
800 
850 
900 
960 
1,000 
1^050 
1.008 

Fmtnda, 
6,000 
10,000 
15,000 
20,000 
26.000 
80,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65.000 
70,000 
75,000 
80,000 
85,000 
90,000 
95,000 
100,000 
105,000 
109,800 

0. 

.00023 
.00043 
.00063 
.00079 

! 00113 
.00131 
.00146 
.00162 
.00182 
.00201 
.00215 
.00236 
.00251 
.00269 
.00293 
.00307 
.00829 
.00349 
.00379 

Inch, 

0. 

.00023 
.00020 
.00020 
.00016 
.00015 
.00019 
.00018 
.00015 
.00016 
.00020 
.00019 
.00014 
.00021 
.00015 
.00018 
.00024 
.00014 
.00022 
.00020 
.00030 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

Oeneral  9wmmar}f» 

Tensile  strength  per  square  inch  of  oriclDal  section ponnds..  108,800 

Slastio  limit  per  square  inch  of  original  section do...  lOOiOuO 

Elongation  per  inon  under  strain  at  elastic  limit inoh..  O.00Stf 

Position  of  rupture intheTicinityoftheweld 

Character  of  broken  surface finegta&dsr 

Local  contraction  hardly  appreciable. 


TESTS   OF   IRON,  STEEL,  AND -OTHER   MATERIALS. 
.       No.  2640. 
From  Oil-Tempered  Coil  6-1. 

Wdding-biiiT  not  removed. 

SectioDal  area  of  burr,  ^M40  x  'M45=  .020  square  inch. 
Sectional  area  of  wire,  ".1000  x  'M000=.01  square  inch. 
Gauged  length,  10^^ 
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AppUedioadB. 

BloDsation 
permoh. 

SaooesolTe 
elongfttion 
perlnoh. 

Pennanent 
set. 

SnooesBive 

pennanent 

set. 

Bemarkfl. 

Totol. 

PerMnare 
inch. 

P9WdM. 

1        50 

'       100 

Poundt, 

5.000 

10,000 

16,000 

30,000 

25^000 

30,000 

36,000 

40.000 

45,000 

50,000 

55.000 

60.000 

85,000 

70,000 

75,000 

80.000 

P5,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115.000 

120,000 

123,000 

Ineh. 
0. 

.00028 
.00048 
.00004 
.00083 
.00080 
.00U4 
.00130 
.00146 
.00104 
.00182 
.00200 
.00217 
.00638 
.00261 
.00270 
.00200 
.00804 
.00322 
.00340 
.00300 
.00382 
.00409 
.00430 

Jnek, 

0. 

.00028 
.00020 
.00016 
.00018 
.00017 
.00015 
.00016 
.00015 
.00019 
.00018 
.00018 
.00017 
.00016 
.00018 
.00019 
.00020 
.00014 
.00018 
.00018 
.00020 
.00022 
.00027 
.00021 

Inch, 
0. 

luch. 
0. 

Initial  load. 

BUwtic  Umit.    Tensile 
strength. 

1        150 

'  -     200 

250 
300 
350 
400 
.450 
500 
5S0 
flOO 
650 
700 
ISO 
800 

w 

900 
060 

1,000 
1,000 
1,100 
1.150 

0. 

1,200 

1,230 

General  eutnmary. 

I^BaOeatreogth  per  tqnare  inch  of  original  section pounds..  128,000 

BMtio  Unit  per  square  inch  of  original  section '. do...  123,000 

PodtioDofroptare atthebnrr,  '^OSArom  the  middle 

Cbttaeter  of  broken  snrf ace fine  granular 

Area  at  point  of  rupture,  ^M05  x  'M05=.011  square  inch. 
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No.  2641. 

.From  Tinned  Ooil  No.  4. 

Welding  burr  removed. 

Sectional  area,  '^LOIO  x  'M008=:.0102  square  inch. 

Ganged  length;  10". 


Applied  kMdt. 

^SXSJ" 

SnooestiTe 
permeh. 

Permanait 
Bet. 

SaooeMWe 
set. 

Remark*. 

ToUJ. 

Per  square 
iDdi. 

PoundM. 
51 
102 
158 
204 
255 
306 
857 
408 
460 
510 
561 
612 
668 
714 
765 
816 
887 
018 
060 
1,020 
1,054 

Pmmda, 
5,000 
10,000 
16^000 
20,000 
26,000 
30,000 
85,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
so;  000 
85.000 
90,000 
05,000 
100,000 
108,830 

Inek. 
0. 
.00020 

.00078 
.00087 
.00108 
.00124 
.00148 
.00161 
.00179 
.00197 
.00217 
.00236 
.00256 
.00278 
.00296 
.06848 
.00368 
.00406 
.00433 

Inch. 
0. 

.00080 
.00024 
.00080 
.00014 
.00081 
.00016 
.00019 
.00018 
.00018 
.00018 
.00020 
.00010 
.00020 
.00022 
.U0020 
.00045 
.00025 
.00085 
.00030 

Inch. 
0. 

IfUih. 

Initial  load. 

Elastic  limit 
Tensile  airoDRUi. 

.00005 

.00005 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  103,830 

Elastic  limit  per  sqnare  inch  of  origlnil  section do...    9^W 

Etongatioin  per  inch  under  strain  at  elastic  limit inch..  0.0008 

Position  of  rupture in  the  Ticinity  of  the  weld 

Character  of  broken  surface dull,  fine  gxasulsr 

In  the  vicinity  of  the  fracture  the  wire  contracted  in  diameter  ^'.002:t . 


TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  2642. 

From  Tinned  Coil  No.  4. 

Welding  burr  not  removed. 

Seetional  area  of  burr,  ".147  x  'M53=r.021  square  inch. 
Sectional  area  of  wire,  ".1010  x  "1008=".0102  square  inch. 
Gauged  length,  10". 
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Elongation 
perincli. 

Suco6wive 
elongation 
per  inch. 

Permanent 
set 

Saoceesiye 
permanent 

Bemarka. 

1   ToteJ. 

1 

PeraquAre 
inoh. 

51 
102 
<i63 
204 
255 
306 
357 
408 
468 
510 
561 
618 
888 
716 
765 
816 
867 

m 

988 
1,620 
1^071 
1,122 
1,178 
1.224 
1,276 
1,826 
1,8T7 
1,428 
1,470 

P<mndt. 

5.000 

10.000 

15,000 

20,000 

26,000 

30,000 

85,000 

40,000 

45.000 

50,000 

56.000 

60.000 

66.000 

70,000 

75,000 

80.000 

85^000 

90.000 

95,000 

100,000 

106.000 

110.000 

115,000 

120,000 

126,000 

130,000 

135,000 

140.000 

144,120 

Inch. 
0. 

.00026 
.00046 
.00066 
.00080 
.00100 
.00116 
.00134 
.00150 
.00168 
.00187 
.00204 
.00224 
.00243 
.00262 
.00284 
.00306 
.00326 
00345 
.00368 
.00394 
.00428 
.00456 
.00488 
.00537 
.00502 
.00658 
.00754 

Inch. 
0. 

.00026 
.00020 
.00019 
.00015 
.00020 
.00015 
.00019 
.00016 
.00016 
.  00021 
.00017 
.00020 
.00019 
.00019 
.00022 
.60022 
.00020 
.00019 
.00023 
.00026 
.  00034 
.00028 
.00032 
.00049 
.00055 
.00066 
.00096 

Inch. 
0. 

Inch 
0. 

Initialload. 

Elastic  limit. 
Tensile  stxengtb. 

«. 





. 

.J 

Oweral  summary. 

Temile  strength  per  square  inch  of  original  section poands..  144,120 

KLHtiG  Umit  per  square  inch  of  original  section do  ..  100.000 

Boogation  p«T incn  nnder  strain  at  elastic  limit inch..  0.00368 

XfldnctSon  in  area  after  rapture,  per  centum  of  original  section 20.G 

PoiMcni  of  rapture ".08  from  the  middle  of  the  burr 

Cliancterof  broken  surfiMW fine  aillcy 

Area  at  fraotni-e,  ''.090  x  ".090=:.0081  square  inch. 

Contraction,  20.6  per  cent. 

On  the  opposite  side  of  the  burr  from  the  fracture,  the  wire  wa^s 
drawn  down  '^002  in  diameter  over  a  section  o£  the  wire  about  -^^  inch 
long. 

H.Ex.14 ^18 
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No.  2643. 

From  Coil  of  Tinned  Wire. 

Fop  original  tests  of  wire  from  this  coil  see  experimeDts  Nob.  2553  to 
2556,  inclusive. 
Welding  burr  removed. 

Sectional  area,  'M003  x  ''.1013=.01  square  inch. 
Gauged  length,  10'^ 


Api»Ued  loads. 

Successive 
elongation 
perinoli. 

Pennanent 
set 

SaooeaaiTe 

pennanent 

set. 

fiemarkt. 

TotaL 

Per  square 
inch. 

per  inch. 

Pound: 

50 

100 

150 

200 

250 

300 

350 

400 

450 

600 

550 

600 

650 

700 

766 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,192 

Pound*. 
5.000 
10,000 
15.000 
20,000 
25,000 
30,000 
35.000 
40,000 
45,000 
50,000 
55,000 
00,000 
65,000 
70,000 
75.000 
80,000 
85,000 
90,000 
95,000 
100,000 
105,000 
110,000 
115,000 
119,200 

Inch, 

0. 

.00032 
.00053 
.00070 
.00089 
.00  J  04 
.00122 
.00142 
,00161 
.00181 
.00200 
.00220 
.00240 
.00261 
.00282 
,00304 
.00328 
.00354 
.00382 
.00410 
.00448 
.00478 
.00529 

Inch. 

0. 

.00032 
.00021 
.00017 
.00019 
.00015 

'  .00018 
.00020 
.00019 
.00020 
.00019 
.00020 
.00020 
.00021 
.00021 
.00022 
.00024 
.00026 
.00028 
.00028 
.00038 
.00030 
.00051 

Jneh. 
0. 

Inch. 
0. 

Initial  load. 

1 

! 

.00013 

.00013 

Elastic  limit 

TenaUe  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  orifi^inal  section pounds..  119.200 

Elastic  limit  per  square  inch  of  original  section do...    80,900 

Elongation  per  incn  under  strain  at  elastic  limit inch..  0.00304 

Position  of  rupture at  or  near  the  wfid 

Character  of  broken  surface,  dull,  smooth  surface,  minate  granulation.    The  wire,  ".20  Moh  aide  of  the 
fracture,  was  reduced  in  diameter  ".002. 


TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS. 

No.  2644. 

From  Same  Ooil  as  Kg.  2643. 

Welding  burr  not  removed. 

Sectional  area  of  barr,  ^M72  x  'M72=z.0296  square  inclL 
Sectional  area  of  wire,  'M003  x  'M013=''.01. 
Ganged  length,  10''. 
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Applied  loads. 

Elonsation 
poruich. 

Soooeaaive 
elongation 
per  inch. 

iPennanent 

aat. 

SoooeBiiva 

permanent 

set. 

Bemarks. 

Total 

Peraqoare 
inch. 

F9undt. 
60 
100 
150 

aoo 

250 

800 

350 

400 

460 

SOO 

550 

000 

660 

700 

750 

800 

860 

900 

050 

1,000 

1,050 

MOO 

1,150 

1.200 

1,250 

1,800 

1.850 

1,400 

1,460 

1,486 

POttlkb. 

5,000 

10,000 

10,000 

20,000 

25,000 

30,000 

35,000 

40,000 

46,000 

50,000 

65,000 

60,000 

65,000 

70.000 

75.000 

80.000 

86^000 

90,000 

96,000 

100,000 

103.000 

110.000 

U5,000 

120,000 

126,000 

190,000 

136^000 

140,980 

145,000 

148.500 

Inch. 

0. 

.00028 

.00046 

.00060 

.00084 

.00102 

.00122 

.00137 

.00180 

.00179 

.00197 

.00220 

.00289 

.00250 

.00281 

.00301 

.00325 

.00345 

.00369 

.00392 

.00421 

.00444 

.00480 

.00511 

.00553 

.00504 

.00654 

.00743 

.00801 

Inch. 
0. 

.00026 
.00020 
.00020 
.00018 
.00018 
.00020 
.00016 
.00028 
.00019 
.00018 
.00023 
.00019 
.00020 
.00022 
.00020 
.00024 
.00020 
.00024 
.00023 
.00029 
.00028 
.00086 
.00031 
.00049 
.00041 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
TonaUe  strength. 



.00015 

.00015 

.00060 

.00089 
.00048 

General  summary, 

TenBile  strength  per  square  inch  of  original  section poundB..  148,600 

Bastiolimit  per  square  inch  of  original  section .' do...  100,000 

HoBgation  per  inclN  under  strain  at  elastic  limit inch..  0.00392 

Redaction  in  area  kfter  rapture,  per  centnm  of  original  section 24. 0 

Position  of  mptnre ".10  from  middle  of  burr 

Charaeter  of  broken  surface silky,  interspersed  with  fine  granulations 

On  the  ox)posite  aide  of  the  borr  from  the  fracture  the  wire  was  re- 
daoed^in  diameter  about V^002  over  a  length  of  ^MO. 
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No.  2648. 

Fbom  Oil-Tempebed  Coil  6-3. 

Queoched  with  oil  at  time  of  welding. 
Welding  burr  gronnd  off. 

Sectional  area,  "A002  x  'MOOO  =  .010  sqaare  inch. 
Ganged  length,  IC'. 


AppUedloAda. 

^sr 

SacoesaiTe 
perinch. 

Permanent 
set 

Sucoeeaive 

permanent 

aet 

Bemarka. 

TotaL 

Peraquare 
inch. 

Poimdt. 
60 
100 
160 
200 
260 
800 
860 
400 
460 
500 
550 
600 
650 
685 

Poundi. 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
35,000 
40.000 
45,000 
60,000 
55;  000 
60,000 
65,000 
68»500 

0. 

.00028 
.00047 
.00066 
.00082 
.00101 
.00116 
.00132 
.00148 
.00103 
.00181 
.00107 
.00215 

0. 

.00028 
.00010 
.00010 
.00016 
.00010 
.00015 
.00016 
.00016 
.00015 
.00018 
.00016 
.00018 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
TenaUe  atrength. 

f^actnred  at  the  weld. 

Appearance,  fine  granular^  apart  of  the  snrface  dull  Inster. 

No  appreciable  contraction  of  area. 


TESTS   OF  IBON,  STEEL,  AND   OTHBB   MATERIALS. 

No.  2649. 

From  Oil-Tbmpebed  Ooil  6-3. 

Qaen^hed  with  oil  at  time  of  welding. 

Welding  burr  ground  off. 

Sectional  area,  'M002  x  'MOOO  =.010  square  inch. 

Ganged  length,  10'^ 
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Aiiplied  loads. 

Vlnn  »n+4  A«t 

Sncoeaaiye 
eloiigafcion 
permoh. 

Permanent 

set 

SnocesslTe 

1 
Bemarks. 

Total. 

Persqaare 

per  iBoh. 

100 

Potmdt. 
6,000 
10,000 
16,000 
20,000 
26,000 
30,000 
35,000 
40,000 
46.000 
50.000 
56,000 
60,000 
65,000 
70,060 
74,200 

Inch. 
0. 

.00687 
.00064 
.00074 
.00069 
.00106 
.00126 
.00140 
.00168 
.00175 
.00192 

.00227 
.00243 

Ineh. 

0. 

.00037 
.00017 
.00020 
.00016 
.00019 
.00018 
.00014 
.00018 
.00017 
.00017 
.00016 
.00020 
.00016 

Inch, 
0. 

Inch. 
0. 

Initialload. 
Tensile  strengtli. 

.  150 

200 

250 

300 

350 

400 

460 

500 

660 

600 

650 

700 

712 

Fractured  at  the  weld. 

Appearance,  fine  granular ;  a  part  of  the  surface  of  dull  luster. 

Ko  appreciable  contraction  of  area. 
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No.  2650. 

From  Oil-Tempered  Ooil  (>-3. 

Quenched  with  water  at  time  of  welding. 
Welding  burr  ground  off. 

Sectional  area,  'M002  x  'M000=.010  square  iuch. 
Gauged  length,  10''. 


AppUtodlotdB. 

Eloncatfon 
permolb 

SaooMsivo 
elongation 
perlnoh. 

Permanent 
set 

SncoeasiTe 

permanent 

set. 

Remarka. 

TotaL 

Per  sqiiAre 

P9undt. 
190 

Pounds. 
19,000 

Inch, 

Inch, 

Jtiefu 

Tneh. 

TeniiUe  strength. 

Fractured  at  the  weld. 

Appearance,  fine,  granular,  a  part  of  the  surface  of  dull  luster. 

No  appreciable  contraction  of  area. 


No.  2061. 

Prom  Oil-Tempered  Coil  6-2. 

Quenched  with  oil  at  time  of  welding. 
Welding  burr  ground  off. 

Sectional  area,  ".0995  x ''.0997 =.0099  square  inch. 
Gauged  length,  10''. 


AppUed  loada. 

ElonKfttion 
per  inch. 

Saeceuive 
elongation 
per  inch. 

Permanent 
set. 

Suooeanive 

permanent 

Bet. 

Remarks. 

Total. 

Per  aqtiare 
inch. 

Pounds. 
49 
99 
148 
198 
247 
297 
346 
396 

Pounds. 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
36,000 
40,000 

Inch. 

0. 

.00027 

.00043 

.00060 

.00079 

.00099 

.00112 

.00132 

Inch. 
0. 

.00027 
.00016 
.00017 
.00019 
.00020 
.00018 
00020 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
TeosUe  strength. 



Fractured  at  the  weld. 

Appearance,  fine  granular;  a  part  of  the  surface  of  dull  luster. 

Ko  appreciable  contraction  of  area. 


TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS* 
No.  2653. 

From  Oil-Tempered  Coil  6-2. 

Qnenched  with  oil  at  time  of  weldinfi^. 
Welding  burr  gronnd  off. 

Sectiooal  area,  ".0995  x  ".0997 =.9099  square  inch. 
Gaaged  length,  10"^ 
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SnoooBaive 

Permanent 
set. 

Sncoessivo 

ToUL 

1 

Per  mnare 
inch. 

elongation 
perlnoh. 

Inch. 

0. 
.00034 
.00018 
.00020 
.00017 
.00019 
.00020 
.00017 

set.        1 

1 

Pounds. 
1           49 
99 

Pounds.          hieh. 
6,000          0. 
10, 000            .  00034 
15,000            .00052 
20,000    !        .00072 
25,000    1        .00089 
30  000     '         .00108 

Inch. 
0. 

Inch. 

0. 

Tnitial  loRtl.                        | 

148 

198 

1 

2€7 

297 

340 

35,000 
40,000 
42,000 

.00128 
.00145 

Tensile  nirengtb. 

30G 

39B 

1 

Fractored  at  the  weld.    Appearance,  coarse  granular. 
No  appreciable  contraction  of  area. 


No.  2653. 

From  Oil-Tempered  Coil  6-2. 

Quenched  with  water  at  time  of  welding. 

Welding  burr  ground  off. 

Sectional  area,  ''.0995  x  ".0997 =.0099  square  inch. 

Tensile  strength,  256  pounds=:25,860  pounds  per  square  inch. 
Fractured  at  the  weld. 

Appearance,  fine  granular ;  a  part  of  the  surface  of  dull  luster. 
No  appreciable  contraction  of  area. 


280  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

Ko.  2664. 
From  OilTehpered  Coil  6-1. 

QneDched  with  oil  at  time  of  welding. 
,     Welding  burr,  'M55  x  ".159  left  on  the  wire. 

Sectional  area,  'MOOO  x  ".1000=.010  square  inch. 

Tensile  strength,  938  pounds  =  93,800  pounds  per  sqaare  inch. 

Fractured  at  the  weld,  being  also  the  place  of  maximum  diameter  of 
the  burr. 

Appearance,  dull  luster  to  the  surface,  with  fine  granulation  inter- 
spersed. 

No.  2655. 

From  Oil-Tempered  Coil  6-1. 

Quenched  with  water  at  time  of  welding. 

Welding  burr,  ".ISO  x  'M80  left  on  the  wire. 

Sectional  area,  'MOOO  x  'MOOO  =  .010  square  inch. 

Tensile  strength,  598  pounds  =  59,800  pounds  per  square  inch. 

Fractured  ".03  from  the  weld  at  the  middle  of  the  burr. 

The  dimensions  at  the  place  of  fracture  were  ".112  x  ".112. 

Appearance  of  fracture,  fine  granular. 

l^o.  2656.' 

From  Tinned  Coil  No.  4. 

Quenched  with  oil  at  time  of  welding. 

Welding  burr,  ".170  x  ".170  left  on  the  wire. 

Sectional  area  of  wire,  ".1010  x  ".1008  =  .0102  square  inch. 

Tensile  strength,  1,468  pounds  =  142,940  pounds  per  square  inch. 

Fractured  ".12  from  the  weld.  Appearance,  silky  at  edges;  fine  gran- 
ular center. 

Area  at  fractures,  ".091  x  '^091  =  .0083  square  inch. 

Contraction,  18.6  per  cent. 

On  the  opposite  side  of  the  welding  burr  from  the  fracture  the  metal 
was  drawn  down  about  ".002  diameter  over  a  length  of  ".05. 


TESTS  OF  ZROK^   STEEL,   AND  OTHER  MATERIALS.  281 

No.  2657. 
FBODd  TmiiED  OoiL  "So.  i. 

Quenched  with  oil  at  time  of  welding. 
Welding  burr,  'M65  x  'M60  left  on  the  wire. 
Sectional  area,  'MOlO  x  ^M008  =.0102  square  inch. 
Tensile  strength,  1,194  pounds  =  117,060  pounds  per  square  inch. 
Fractured  in  the  burr  ^^03  firom  the  weld.    Appearance,  fine  granu- 
lar. 
Dimensions  at  fracture,  'MIO  x  ''J.10. 

No.  2658. 
Fboh  Coil  of  Tinnbd  Wire. 

Original  tests  Nob.  2553  to  2556  Inclusive. 
Quenched  with  oil  at  time  of  welding. 
Welding  burr  ground  off. 

Sectional  area,  ".1003  x  ".1013  s=.010  square  inch. 
Gauged  length,  10". 


Applied  IomU. 

per  inch. 

Snoeessive 
elongation 
perinch. 

Permaoent 
set. 

Saooeisive 

permanent 

•et. 

Bemarlu. 

TotAL 

Persqiiare 
iach. 

Pinmd$. 

ao 

100 
180 
200 
2S0 

aoo 

342 

6.000 
10.000 
15,000 
20.000 
25.000 
30,000 
34,200 

0. 

.00029 
.00042 
.00007 
.00083 
.00102 

Inch. 

0. 

.00020 
.00013 
.00025 
.00015 
.00020 

Inch, 
0. 

0. 

Initial  load. 
Tensile  strength. 

Fractured  at  the  weld ;  dull  luster  to  fractured  surface,  which  was 
smooth  except  at  the  center  of  the  wire,  where  there  was  a  granular 
spot  ".03  diameter. 

No  appreciable  contraction. 


282  TESTS  OF   IBON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2669. 

From  same  coil  of  tioDed  wire  as  No.  2658. 

Qaenched  with  oil  at  time  of  welding. 

\V elding  burr  (".165 x  'M66)  not  removed. 

Sectional  area  of  wire,  ".1003  x  ".1013=.010  square  inch. 

Tensile  strenifth  998  pounds=99,800  pounds  per  square  inch. 

Fractured  ".04  from  middle  of  burr.    Appearance,  granular. 

Dimensions  at  place  of  fracture,  ".120  x  ".120. 

No  appreciable  local  contraction. 

No.  2660. 

From  same  coil  of  tinned  wire  as  No.  2658. 

Quenched  with  water  at  time  of  welding. 

Welding  burr  ground  off. 

Sectional  area  ".1003  x  ".1013=".010  square  inch. 

Tensile  strength  155  pounds =15,500  pounds  per  square  inch. 

Fractured  at  the  weld.    Appearance,  coarse  graniUar. 

No  appreciable  contraction  of  area. 


TESTS  OF  IROir,  STEEL,  Ain>  OTHER  MATEBIALS. 
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28(5  TESTS   OF   IKON,  STEEL,  AND   OTHEB   MATERIALS. 

ELECTRICALLY-WELDED  STEEL  WIRE, 

Specimens  of  'M5  square,  tinned,  steel  wire,  from  metal  nsed  iu  the 
constmction  of  10-inch  Woodbridge  rifle. 


No.  of 

teat. 

Marks. 

Seotiona]  area  at  weld. 

TenaUe  atreogth. 

Per  aqnare 

DimenaionB. 

Area. 

TotaL 

inch  on 
wire. 

Inch,    Indi. 

8q.  inch. 

Poundi. 

Pwndt, 

2460 

A 

.1478X.1U0 

.0213 

2.680 

115.180 

2461 

B 

.1484X.1484 

.0220 

2,545 

118,620 

2482 

C 

.1484X.1406 

.0222 

2,674 

114,910 

2488 

D 

.1484X.1444 

.0214 

2,543 

113.530 

2464 

E 

.1468X.1473 

.0216 

2,681 

U9,600 

2465 

E 

.1470X.1483 

.0218 

2,840 

104,460 

2466 

a 

.1508X.1401 

.0224 

2,610 

116.520 

2467 

H 

.1483X.1476 

.0219 

2,677 

115^040 

2468 

I 

.1466X.1453 

.0213 

2608 

111,960 

2469 

J 

.1456X.1474 

.0216 

2,818 

108,480 

2470 

K  . 

.1476X.1481 

.0210 

2,552 

113.930 

2471 

L 

.1506X.1406 

.0225 

2,630 

117,410 

2472 

M 

.1470X.1460 

.0215 

2,548 

113,760 

2473 

N 

.1440X.1461 

.0215 

2,496 

111,620 

2474 

o 

.1446X.1486 

.0215 

2.886 

104.290 

2476 

P 

.U65X.1476 

.  0216 

1,435 

6^000 

2476 

I 

.1460X.1464 

.0214 

2,447 

109,240 

2477 

.  1461 X.  1464 

.0214 

050 

42.410 

2478 

s 

.1463X.H63 

.0214 

2,574 

114.910 

2470 

T 

.1480X.1448 

.0214 

2,632 

117,600 

2480 

TJ 

.  1457 X.  1464 

.0213 

2,650 

113,840 

2481 

V 

.1473X.M71 

.0217 

2,470 

110,270 

2482 

W 

.1466X.1482 

.0217 

2,405 

111,880 

2483 

X 

.1463X.1473 

.0215 

2,210 

08,600; 

Samples  marked  F.  P,  R,  V,  and  X  fraotaied  aqoaro  across  the  wire  at  the  welds ;  all  ottior  aampktf 
exhibited  fine  silky  fraotares,  which  ocooned  in  the  Ticinity  of  the  wolds,  the  exact  looation  of  thf 
welds  not  being  diacemible.  • 


ELECTRICALLY  BRAZED  AND  WELDED 
".15  SQUARE  STEEL  WIRE. 
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TESTS   OF  IRON,  STEKL,  AND   OTHEB   MATERIALS. 
No.  2081. 

Brazed  Joint  A. 


289 


Sectional  area  of  wire,  'M495  x'M495  :^.0223  square  inoh. 
Gaaged  lengthy  lO"'. 


Applied  loMls. 


Totol. 


PerMiiAre 
Inch. 


Pmmdt. 
112 
223 
335 
446 
558 
M» 
781    1 
8B2 
1.004    I 
1.085    I 


Pound*. 
5,000 
10,000 
15^000 
20.000 
25*000 
30,000 
3^000 
40.000 
45.000 
48,650 


Elonntloo 
peruioh. 


Inch, 
0. 

.00020 
.00040 
.00058 
.00077 


.00117 
.00138 
.001G2 


SaooMBlve 
elongation 
perlnch. 


Inch, 
0. 

.00030 
.00020 
.00018 
.00019 
.00016 
.000>4 
.00021 
.00024 


Perraanent 
set. 


Inch. 

0. 


Sacceasive 

pennanent 

set. 


Inch. 
0. 


RemarkB. 


Initial  load. 


Tensile  atrencth. 


Fractured  in  the  scarf  joint  '^55  from  the  end.  Appeiirance,  silky, 
50  per  cent ;  granular  next  brazed  joint,  50  per  cent.  No  appreciable 
contraction  of  area. 


No.  2082. 
Brazed  Joint  B. 


Sectional  area  of  wire,  .0223  square  inch. 
Gaaged  length,  10''. 


Applied  loads. 


TocaL 


Per  smiare 
incn. 


EIonf:»tion 
per  inob. 


iPoinuU. 
112 
223 
336 


t 


TBI 
885 


Potind9, 
5»000 
10.000 
15»000 
20,000 
25^000 
30,000 
35,006 
38.790 


Inch. 

0. 

.00020 
.00045 
.00067 
.00087 
.00108 
.00130 


Saccessive  p^-^--^-. '  Sacceasive 
elongation  i  P«™«n«^°fc  pennanent 
perlnch.   ;        '**'*"        i       set 


JncA. 

0. 

.00020 
. 00025 
.00022 
.  00O2O 
.00021 
.00022 


Iftch. 
0. 


Inch. 
0. 


Kemarka. 


Initial  load. 


Tensile  strength. 


Fractured  in  thescarf '^60  from  end.  Appearance,  granular  each  side 
of  the  bearing,  and  at  one  edge,  with  silky  sections  of  metal  between. 
The  granular  metal  was  in  part  of  a  dark-blue  color. 
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No.  2083. 

Brazed  Joint  G. 

Sectional  area  of  wire,  .0223  square  inch. 
Ganged  length,  10^'. 


AppUed  loads. 

Eloneatioik 
per  inch. 

BncoMsive 
elongation 
per  inch. 

Permanent 
set. 

permanent 

set. 

Bemarks. 

ToUL 

Per  aqaare 
inch. 

Poundt. 

112 

228 

885 

446 

558 

660 

781 

892 

1,004 

1.116 

1.227 

1.888 

1,450 

1,480 

Pounds. 
6,000 
10,000 
15,000 
20.000 
25,000 

Ineh. 
0. 

.00012 
.00031 
.00051 

Ineh. 
0. 

.00012 
.00019 
.00020 
.  00019 
.00019 
.00019 
.00020 
.00023 
.00018 
.00024 
.00043 
.00053 

Ineh, 
0. 

Ineh, 
0. 

luiUal  load.                   \ 

1 

' 

30,000    1        .MOM 

1 

35.000 
40.000 
45,000 
60.000 
55,000 
60.000 
65.000 
66.370 

.00108 
.00128 
.00151 
.00160 
.00193 
.00286 
.0280 

1 

1 

Tensile  etreogth. 

Fractured  near  the  end  of  the  joint,  separating  along  the  brazing  a 
length  of  10^',  then  fracturing  the  metal  of  the  wire  with  a  silky  ap- 
pearance. 

No.  2084. 

Bbazbd  Joint  D. 

Sectional  area  of  wire,  .0223  square  ineh. 
Gauged  length,  10''. 


Applied  loads. 

Elongation 
per  inch. 

Snccemive 
elongatioD 
per  inch. 

Permanent 
eet. 

Snooeaaivo 
aet 

Remarka. 

■ 

Total. 

Per  sonare 
inoD. 

Pounds. 
112 
228 
335 
446 
558 
660 
781 
892 
920 

Pounds. 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
»5,000 
40,000 
41,250 

Inch. 
0. 

.00020 
.00040 
.00060 
.00080 
.00100 
.00117 
.00137 

Ineh. 
0 

.60020 
.00020 
.00020 
.00020 
.00020 
.00017 
.00020 

Inch, 
0. 

Ineh. 
0. 

InitUl  load. 
TflOttile  Btrength. 

Fractured  near  the  end  of  the  joint,  separating  along  the  brazing 
'MO  and  then  fracturing  the  metal  of  the  wire. 

Appearance  of  fracture,  silky,  slightly  granular. 

There  was  a  slight  cavity  in  the  surface  of  the  wire  on  the  opposite 
side,  at  that  end  of  the  joint  through  which  cavity  the  fracture  ex- 
tended. 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
No.  2086. 
Elvotbioally  Welded  Joint  B. 

Sectional  area  of  wire,  .0223  square  inch. 
DimensioDS  at  each  end  of  veld,  'M48  x  'M48. 
Gauged  length,  10"^ 
Finidied  by  hammering  after  welding. 
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AppUedload*. 

1 
perlnclL 

SaooeMtTe 
per  inch. 

Pennaneoi 
aet 

Snciootriro 

Mt 

.^ 

Total 

Peraooftra 

112 
228 

Pounds. 
6,000 
10,000 
16.000 
20^000 
26,000 
80,000 
86,000 
40,000 
46,000 
60,000 
66,000 

oolooo 

06,000 
70,000 
76,000 
80,000 
86^000 
80,000 
06,000 
88^880 

Inch, 
0. 

.00080 
.00041 
.00061 
.00079 
.00007 
.00117 
.00187 
.00164 
.    .00177 
.00108 
.00821 
.00266 
.00297 
.00662 
.00487 
.00618 
.00637 

IneK 
0. 

.00021 
.00020 
.00018 
.00018 
.00020 

! 00017 
.00028 
.00021 
.00028 
.00066 
.00041 
.00066 
.00076 
.00001 
.00110 
.00228 

IndL 
0. 

0. 

iBttiilkMd. 

SlMliioliBilt 
Tenailesmogtli 

886 

1        440 

888 

1        008 

'     m 

L004 

tSo 

1,388 

i^So 

1007 

2,110 

2,100 

Fractured  i"  from  middle  of  enlarged  section  of  the  weld. 
Appearance,  fine  silky.    Gup-shaped. 
Area  at  fracture,  'M08  x  'M08  =  .0117  square  inch. 
Contraction,  47.5  per  cent. 
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:No.  2086. 
EliEOTBIOALLY   WELDED  JOlNT  F, 

Sectional  area  of  wire,  .0223  square  inch. 
Dimensions  at  each  end  of  weld,  'M46  x  'M46. 
Ganged  length,  10'^ 
Finished  by  hammering  after  welding. 


AppUed  loads. 

Bloontion 
per  inch. 

Sacoessiye 
elonfTftttoii 
per  inoh. 

PenoaDent 
set. 

Sucoesdre 
permanent 

sot. 

Kemarks. 

TotoL 

Per  square 
Inoh. 

Pounds, 
113 
223 
885 

446 

658 

660 

781 

802 

1,604 

1,116 

11227 

1,838 

1,450 

1662 

1^673 

M20 

Pounds. 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
50,000 
65,000 
60,000 
65,000 
70,000 
75,000 
77,180 

Inch. 
0. 

.00020 
.00034 
.00057 
.00077 
.00084 
.00112 
.00126 
.00]46 
.00164 
.00184 
.00204 
.00238 
.00408 
.00508 

Inek. 
0.    . 
.00020 
.00014 
.00028 
.00020 
.00017 
.00018 
.00014 
.00020 
.00018 
.06020 
.00020 
.00034 
.00170 
.00100 

Inch,    ' 
0. 

Ineh. 
0. 

Initialload. 

Slaatio  limit. 





Tensile  ■treaffth. 

Fractured  sqtiare  across  the  wire,  apparently  at  the  weld« 
Appearance,  dnll  smooth  surface,  in  part  granular. 


ALTERNATE  STRAINING 
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STEEL  BARS. 


993 


-   -    Z<3. 


^ 

^ 

J 

r\        -fh) 

^            j> 

'^*| 

\,    'Qi 

^ 

^ 

<^-  :7^ 


H  Ex /M:. 51  1 


TESTS   OF  IRON,    STEEL,    AND   OTHER  MATERIALS.  295 

Five  bars  of  Midvale  steel,  each  aboat  ^*'  diameter  and  66^'  long, 
were  procared  for  these  tests,  of  which  number  four  have  been  tested. 

The  specimens  were  prepared  with  stems  3''  diameter  by  12'^  long, 
having  threaded  ends  4''  diameter. 

They  weie  secured  for  testing  in  adjustable  flxtares,  the  essential 
feature  of  the  fixtures  being  a  nut  threaded  to  hold  the  specimen^  and 
having  concentric  convex  and  concave  seats. 

The  fixtures  enabled  strains  in  the  specimen  to  be  reversed^  without 
disturbing  the  position  of  the  latter,  after  adjustment  to  receive  the 
stresses  in  an  axial  direction. 

The  bars  were  subjected  to  alternate  tension  and  compression  stresses, 
the  manner  of  application  being  set  forth  in  the  details  of  the  individual 
tests. 

The  effect  of  overstraining  on  the  elastic  properties  will  be  noted. 

Smaller  samples  for  direct  tension  and  compression  t«sts  were  taken 
from  two  bars. 


Compression  Test. 
No.  2767. 


Specimen  from  a  bar  of  Midvale  steel  marked  ui 

Length,  V'.SS.  ^> 

Diameter,  1''.0092. 

Sectional  area,  .SO  square  inch. 

Ganged  length,  5". 


i 


AppHedloadB. 

Comprea- 

■ion  per 

inch. 

■ 

Succewive 
oofDpres* 

PArmanAnt. 

Sucoeaeire 
set 

Remarks. 

ToUL 

PersqnAre 
inch. 

sion  per            net. 
incb.       1 

800 

iooo 

Fmmdt. 

1,000 

5.000 

10,000 

16,000 

ao.ooo 

26^000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
.   HOOO 
45.000 
40,000 
47^000 
48,000 
40,000 
50.000 
51,000 
52,000 
53,000 
54,000 
65,000 
08.020 

Ineh, 
0. 

.000100 
.000260 
.000420 
.000560 
.000740 
.000900 
.001060 
.001240 
.001260 
.001300 
.001340 
.001360 
.001400 
.00L46U 
.001480 
.001520 
.001640 
.001580 
.001680 
.003740 
.008040 
.008720 
.000720 

Ineh. 
0. 

.000100 
.000160 
.000160 
.000160 
.000^60  . 
.000160 
.000160 
.000180 
.000020 
.000040 
.000040 
.000020 
.000040 
.000060 
.000020 
.000040 
.000020 
.000040 
.000100 
.002060 
.004300 
.000680 
.001000 

Ineh. 

0. 

Inch. 
0. 

Initial  load. 

Elastic  limit, 
mtlmatestraiigth. 

8.000 
12,000 

10  000 

,   20.000 
1  24,000 

0. 

28.000 

32.000 

0. 

^Z 

H40O 

35,200 

30.000 

38,800 

37,000 

39. 4M 

30.200 
40.000 
M.800 

.000020 

.000020 

41.600 

42.400 

43,200 

44,000 
52,  £20 

.007680 

.007660 

Failed  by  triple  flexure. 
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Tbksion  Test. 
No-  2758. 
Specimen  from  same  bar  as  No.  2757. 


Diameter,  ''.564. 

Sectional  area,  ..25  square  incb. 

Ganged  length,  5^', 


Applied  loads. 

EloDgation 
per  inch. 

Sacoessive 
elongation 
per  inch. 

Permanent 

set. 

Snoceestve 
set. 

Bemarka. 

Total. 

Per  square 
inoh. 

Pound$. 
250 
1,260 
2,500 
3,750 
5,000 
6.260 
7,600 
8,750 
10,000 
11.250 
12,500 
12.750 
13.000 
13. 256 
18,500 
13.750 
14,000 
H500 
15,000 
15,500 
16.000 
16.500 
17,006 
17,500 
18,000 
18,600 
19,000 
19,500 
20.000 
20,600 
20,790 
15,700 

Pound*. 
1,000 
5.000 
10,000 
15,000 
20,000 
26,000 
30.000 
85,000 
40.000 
46,000 
60.000 
61,000 
62,000 
63,000 
M.000 
66,000 
66,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
83,160 

Inch. 
0. 

.000140 
.000340 
.000440 
.000610 
.000800 
.001000 
.001160 
.001820 
.001500 
,001660 
.001760 
.009500 
.010320 
.011200 
. 012240 
.013400 
.015500 
.  018300 
.021200 
.023800 
.026800 
.029800 
.034000 
.038 
.042 
.052 
.060 
.072 
.094 
.188 

Inch. 
0. 

.000140 
.000200 
.000100 
.000200 
.000160 
.000200 
.000160 
.000160 
.000180 
.000160 
.  OOOIOO 
.007740 
.000820 
.OOOSfcO 
.001040 
.001160 
.  002100 
.002800 
.002900 
.002600 
.003000 
.003000 
.004200 
.004 
.004 
.010 
.008 
.012 
.022 
.044 

IncK 
0. 

IficA. 
0. 

Iiiitialload. 
Elastic  limit. 

Tensile  strength. 
At  time  of  fractani. 

\* 

1 

General  summary. 

TniHile  strength  per  square  inch  of  original  section pounds..    83;I60 

Elastic  limit  per  souare  inch  of  original  section do...    50.000 

Klongation  per  ipon  after  rapture inch..    0.2160 

]CloD)£ation  per  inch  under  strain  at  elastic  limit do. . .  .  OOIOW 

Reduction  in  diameter  at  point  of  rupture 314 

KeductioD  in  area  after  rapture,  per  ceatum  of  original  section 01*^ 

Position  of  rupture 2".40  i^m  the  a«ck 

Character  of  broken  surface  .t fine  silky 

BiongaUonofinchsecUons ".16,  ".44*,  ".28,  ".14,  ".12 


tests  of  ikon,  steel,  and  other  materials. 

Tension  Test. 

No.  2759. 

Speeimen  firom  same  bar  as  No.  2767. 
Diameter,  ''.504. 
Sectional  area,  .25  square  inch. 
Gaaged  length,  5''. 
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Blongatioa 
p«r7iich. 

Sncoeasive 

e1oii«Eation 

perinoh. 

Permaoent 
set. 

SnoceMive 

permanent 

•eL 

Remarks. 

1    Total. 

^;x" 

Pimnd*, 
260 

1,260 

Potmdi, 
1.000 
5,000 
10;  000 
16;  000 
20.000 
25.000 
30,000 
85.000 
40,000 
46,000 
60,000 
48;  000 
40;  000 
60,000 
51,000 
52,000 
M.000 
50,000 
58.000 
00,000 
02,000 
04,OUO 

00,000 
08;  000 
70;  000 
72,000 
74.000 
70,000 
78,000 
80,000 

SSS 
83,920 

0. 

.000140 
.000840 
.000580 

'.000040 
.001040 
.001100 
.001880 
.001010 
.001800 
.003840 
.0044'i0 
.005800 
.007600 
.000800 
.012500 
.014000 
.014800 
.016200 
.021000 
.028800 
.026&00 
.029800 
.033600 
.087500 
048000 
.064 
.000 
.008 
.084 
.140 

0. 

.000140 
.000200 
.000180 
.000160 
.000100 
.000200 
.000100 
.000180 
.000140 
.000340 
.001480 
.001080 
.001880 
.001700 
.002300 
.002700 
.001600 
.000800 
.008400 
.002800 
.002300 
.008200 
.003800 
.003700 
.004000 
.006600 
.011 
.000 
.008 
.010 
.066 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 

ElasUoUmit. 
Load  fell. 

Tensile  strength. 
At  time  of  fraeture. 

1     2.600 

3,750 

5^000 

0^280 

tIsoo 

8.750 

1    10;000 
11.2&0 

is;  500 

'    12,000 

0. 

12,280 

' 

12,500 

1    12,760 

'    1^000 

13.600 
14,000 
14,500 
16;  000 

15,600 

10,000 

161500 

17,009 

17,500 



38,000 

18,600 
19,000 
19.000 
90,000 
20^690 
20,990 
10,190 

..!.... ........ 

General  summary. 

Tensile  straDgtb  per  sqnare inch  of  original  section ponnds..    83.920 

Bsstle  Umlt  per  aqvare  inch  of  original  section do...    50.000 

Sl«ngatk>n  per  inch  after  raptnre inch..    0.2000 

SloniSBtioii  per  inch  onder  strain  at  elastic  limit do...  .001800 

Bedacti4mm  diameter  at  point  of  rapture do...       .204 

ficdnetian  In  area  after  mptnro,  per  centum  of  original  section 60.8 

PbsitioB  of  rapture r^40  fhnn  the  neck 

Chaneterof  Diokenanrfhce flnesUky 

Bengstion  of  inoii  sections ''.23,  ".41*.  ".16,  ".12,  ".09 
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tKSTS   OF  -IRON,    STEEL,    AND   OTHER   MATERIALS. 

TBNSicm  Test. 
No.  2763. . 

Second  specimoD  from  bar  marked  ^j^^ 

Same  form  as  No.  2760. 

Diameter,  3''. 

Sectional  area,  7.068  square  inches. 

Gauged  length,  10". 
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ApptiecUoada. 

»r 

Sncoeaaive 
elongation 
perlnch. 

Permanent 
set 

Saoceaaive 

permanent 

aet. 

Inch, 
0. 

Bemarka. 

Total. 

Per  Muare 
inch. 

PbundM, 
0 

70^680 
144,800 

Pounds, 
0 

10,000 
20.000 
30,000 
40.000 
80,000 
20,000 
10,0«»0 
40,000 
45,000 
46,000 
47,000 
48,000 
4«,000 
50,000 
61.000 

Inch, 
0. 

.00098 
.00860 
.  00006 
.00120 
.00006 
.00063 
.00028 
.00180 

Inch. 
0. 

.0002& 

.00032 

.00035 

.00084 

—.00034 

—.00082 

-w  00035 

4-.  00102 

Inch, 
0. 

Elaatic  limit 
qnare  !nch.  irat  not  ex- 

■"• T 

;2!2.040 

12^720 

21^040 
141.880 
70.880 
282,  rjo 
318,000 
825.128 
332,108 
i%264 
348,882 
353.400 
300,488 

-.00001 

—.00001 

.00146            .00016 
.00150    '        .00005 
.00164            .00004 
.00157    ,        .00008 
.00180    '        .00003 
.00184    1        .00004 
.00107            .00003 
.00171     ,         .00004 

1 ""' 

:;:::"::::;i:::;;::;:::: 

! 

....'. 

387.588            62,000 

374»804    '         63.000    1        .00176    !        .06664 

881.872 
388^000 
874,804 
381.872 

Loadn 

KOTK.- 

banatedi 

0 

70,880 
141,880 
212,040 
»2,720 
853,400 
282,720 
212,040 

54.000    1        .00180    1        .00005 

:;;:::::::::i;::::::::::: 

64,810 
83.000 

1 

1 

.00856    i        .66175 

64,000            .00540            .00165 

64.000 

deaaedandi 
-The  full  at 
irbeii  the  loa 

0 

.00680    1        .00040 

ealed  over  ni|:ht— 16  hoa 
retoh  UDder  the  laat  lo 
d  waa  releaaed. 

1 

.66374 

ad,  54.000  p< 
.00374 

.00875 
>unda  per  a 

10,000 
20,000 
30.000 
40,000 
50,000 
40,000 
80,000 
2C.000 
10,000 
10,000 
20,000 
30,000 
40,000 
50,000 
40,000 
^,000 
20,000 
10,000 

.00408 

.OOiiS 

:::::::::::: 



.000H7 

1       * 

141,800 

70,880 
70880 
141,800 
212,048 
282,720 
3S8.400 

.00379 

.00005 

.00682 
.00527 
.00493 
.00457 
.00420 

•  f  f  1  f 

262,720 

212.040 
141,880 
70,880 

.00880 

.ooooi 

Test  disoontinned. 
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No.  2763— Gontinaed. 
Test  resumed  after  resting  without  load  3  months  21  days. 

[Ifficrometer  reset.) 


Under  ten«ile  etreaa. 

Under  compressive  stress.         ' 

Applieu  luwiB. 

«.»g«^pe. 

PermaDeDt  set 
p<5r  inch. 

inch.                        per  inch.         i 

Total. 

Poundt. 
0 

70,680 
141,360 
212,040 
282,720 
853.410 
282,720 
212.040 
141,360 

76,660 

70,680 
141.360 
212,040 
282,720 
282,720 

70,680 
141,860 

Per 
sqnare 
Tnch. 

1 

Total. 

SuocAs- 
8ive. 

Inch. 

"'.00020* 

.00083 

.00035 

.00036 

.00038 

—.00033 

— .  00038 

—.00036 

—.00032 

Tot«l. 

SucceH- 
Hive. 

Inch. 

Total. 
Inch. 

^"^  j    Total. 

Succei)- 
siv«. 

Poundi. 
0 

10,000 
20.000 
80.000 
40.000 
60,000 
40.000 
30,000 
20,000 
10.000 
10,000 
20.000 
80,000 
40.000 
40.000 
10,000 
20,000 

Inch, 

.00409 
.00442 
.00477 
.00518 

.ootv&i 

.00518 
.00486 
.00449 
.00417 

Inch, 
.00380 

Inch. 

Inch. 

Inch, 
1 

1 

I 

i 

1 

.00885 

.00005 

-.00349 
-.00297 
—.00210 
-.00043 

.00036 
.00052 
.00087 
.00167 

-.00883 
—.60364 
-.00311 
— .OOUO 

.60002 



.00019 
.00053  1 

.'60884 

.00031  ' 

.00204 

.00244 

.00064 

—.00210 
-.00167 

'.00043 

—.00241 
—.00233 

.00003  ' 

.00008  < 

TESTS   OF  IRON,    STEEL,   AND   OTHP.H   MATERIALS. 

OoMPBBSsiON  Test. 

No.  2764. 

luitial  compression  of  first  specimen  from  bar  marked  |^^ 

Cylindrical  shape.    Uniform  diameter. 

Length,  23". 

Diameter,  4".180. 

Sectional  area,  13'^72. 

Ganged  length,  10". 

A  light  chip  was  turned  off  bar  to  straighten  it 


an 


Applied  loiid9. 

OompreB- 

■ionp«r 

ineb. 

SucoMsive 

compres-^ 

aionper 

inch. 

net. 

SacoeMire 

permsnent 

•et. 

Bemtfks. 

ToUl. 

PerMiiaze 
inob. 

Pounds. 
13.720 
68^600 

Pounds. 
1,000 
5.000 
10,000 
15,090 
20,000 
25^000 
39,000 
85,009 
40.000 
85,009 
30,000 
26.000 
20.009 
15,000 
10.000 
5,000 
5,000 
10,000 
15,009 
20,000 
25,000 
80.009 
35.000 
49,009 
45^090 
46,000 
47,009 
48,000 
49,000 
50,009 
51.009 
52,000 

51.000 
98,000 

53,000 
53,000 

53.000 
53.000 
58,009 
58,000 
58,009 
60.000 
45,000 
49,000 
85.009 
30,009 
26,000 
29,000 
15,009 
19.000 

Inch. 
0. 

.00010 
.00022 
.00036 
.00058 
.00069 
.00083 
.00102 
.00114 
.00100 
.00085 
.00069 
.00054 
.OOU40 
.00026 
.00010 
.00012 
.00025 
.00040 
.00054 
.00070 
.00086 
.00101 
.00117 
.00138 
.00136 
.00149 
.00143 
.00147 
.00151 
.00154 
.00165 

.00160 
.00220 

.00405 
.00749 

.00761 
.00766 
.00770 
.00773 
.00775 
.00766 
.00749 
.00731 
.09717 
.00695 
.00677 
.00659 
.00639 
.90620 

Inch. 

0. 

.00010 

.00012 

.00013 

.00018 

.00016 

.00014 

.00019 

.00012 

-.00014 

—.00015 

-.09016 

-^00015 

—.00014 

—.00014 

—.00016 

-f. 00002 

.00013 

.00015 

.00014 

.00016 

.00016 

.00015 

Inch, 
0. 

InitlBllOMl. 

ElMtio  limit.  Sastaloed 
this  load  momentarily; 
then  rapidyielding  be- 
gan, aiMllcMlfeU. 

Bar     perceptibly     de- 
flected. 

After  5  minutes,  daring 
which  inberral  there 
was  experienced  a  pe- 
riod of  rapid  yielding. 

After  10  minntee. 

After  15  minntes. 

After  20  minntes. 

After  25  mlnntee. 

After  80  minntee. 

137,209 

1 

205.809 

i..i....r.;M" 

274,400 

343,009 
411,609 

*v 1 

4)«.'J90 

548.809 

480,209 

411,609 

3A009 

( 

274,490 

1 

295,800 

. 

137,200 

68,909 
68,609 

—.00001    1    —.00001 

137,209 
305,800 

........>... 

274,400 

343,090 

411,009 

4^.209 

548,800 

.00016 
.00016 
.00093 
.00004 
.00003 
.00004 
.00004 
.00003 
.00011 

617,499 



63t  130 

644,849 

658^590 

672,280 
6m!729 

—.00002 

-^00001 

t  713,449 

i  699.720 

.00004 
.00051 

.00275 
.00245 

.00021 

.00005 

.00004 

.00008 

.C0002 

— . 00009 

—.00007 

—.00018 

— .  00014 

-.00022 

— .  0O018 

—.00018 

—.00020 

—.00019 

713,440 
727,160 

681^600 
617.409 
548,809 
480,209 
411,699 
M8,009 
274,409 
209,809 
137,2(« 
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No.  2764-^GontiDaed. 


Applied  loads. 


Total. 


Pounds. 
68,6U0 
68,600 
137, 20O 
205,800 
274, 400 
343. 000 
411,600 
480,  20U 
548.  8U0 
617,400 
C86,  000 
617.400 
548.800 
460,200 
411.600 
343.000 
274, 400 
206,800 
187, 200 

68,600 
686,000 


658,500 


,  G8G,ono 

<i17,400 
•  r48.80.> 
'  48>,200 
411,600    , 
84:^,000    ; 
1  274,400    [ 
I  205,800    I 
I  i:{7.200    I 
I     68.600 


I    68.  COO    I 

I  137,200    j 

;  274,400    I 

411,600 

548.  800 

,  080,000 

518,800 

411,600 

274,400 

1.17,200 

68,600 

13,720 


FersquAre 
inch. 


Pounds. 
5.000 
5.000 
10,000 
16, 000 
20,000 
25,000 
30,000 
35, 000 
40, 000 
45. 000 
50,000 
4&.000 
40.000 
85,000 
80,000 
25,000 
20,000 
15,000 
10, 000 
10,000 
6,000 
50.000 
50,000 


48,000 


50,000 
45.  000 
40, 000 
35,000 
30,000 
25.000 
20.  000 
15,000 
10. 000 
5,000 


Compree- 
Bion  1 
inci 


r 


SQGoeasive 

compres- 

■ion  per 

inon. 


Inch. 
.00507 
.00691 
.00600 


6.000 

5. 000 

10, 000 

10, 000 

20.000 

20,  000 

30.000 

30,000 

40. 000 

40, 000 

50.  000 

50, 000 

40,000 

40. 000 

30.000 

30,  UOO 

20,  000 

20,000 

10, OOO 

10,  000 

5,000 

5,000 

1,000 

1.000 


.00644 
.00062 
.00680 
.00!f09 
.00718 
.0O7;t8 
. 00761 
.00745 
.  00728 
.  06709 
.00693 
.00675 
.  «)0637 
.00639 
.  00620 
.00617 
.  00599 
.00755 
.  00759 


.00753 


. 00760 
.00745 
.00728 
.00712 
. 00603 
.00077 
.00658 
.00642 
. 00624 
.00602 


.00600 
.00600 
.00617 
. 00017 
.00653 
. 00653 
. 00686 
.  Oi)fi88 
. 00723 
. 00725 
. 00762 
.  00763 
. 00731 
. 00730 
.00698 
. 00607 
. 00602 
.00662 
.00625 
.00625 
.00607 
.00606 


Ineh. 

—  . 00028 

—  .00006 
-i-  .00018 

.00017 
.00018 
.00018 
.00018 
.00019 
,00019 
.00020 
,00023 
.COOLG 

—  .00017 

—  .00019 

—  .  00016 

—  .  00018 

—  .  00018 

—  .  00018 

—  .00019 

—  .00003 

—  . 00018 
-f  .0012(6 

.00004 


—  .00015 

—  .00017 

—  .00016 

—  .00019 

—  .00016 

—  .00019 

—  .00016 

—  .00018 
~  .00022 


—  .00002 
0. 

+  .00017 

0. 
.00036 

0. 
.00033 
.00002 
.00035 
.00002 
.00037 
.00001 
.00032 

—  . 00001 

—  .  00032 

—  .00001 

—  .00035 
0. 

—  .06087 
0. 

—  .00018 

—  .00001 


Permanent 
eet. 


Jneh, 
.00578 


SaccesBiye 

permanent 

set. 


Ineh, 
.00580 


.00581 


.00003 


1 

1 

1 

i 

1 

1 

.00591  1   .00010 
.Oo:>85   —  .00006 
.00585    0 

' 

1  

r::::::::::!:::;::::::. 

.  ... 

.00580    .        .00005 
.00588    ,  —  .00002 


Remarks. 


After  2  minntes. 


After  25  minntes. 

Left  under  load  ov«r  ( 

niffht.  1 

Load    and   ivadiBK    In  > 

morning;     15   boors 

rest. 


After  3  minnt«e. 
After  4  minntes. 

After  2  minutes. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Bar  deflected  ".02. 
micrometer. 
Test  discontinued. 


Maximum  concavity  90^  from  the  position  of  the 
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Two  lines,  l(K'::Leach,  laid  off  parallel  to  the  original  ganged  length 
and  12(K>  distant,  which,  with  the  original  ganged  length,  measured  as 
follows:  Line  A,  9''.9940;  line  B,  9''.d360;  line  O,  d^'.WQS. 

Specimen  tamed  down  at  the  middle  of  its  length,  a  distance  of  abont 
8  inches,  to  S".3  diameter ;  lines  on  snrface  then  measured  as  follows : 
Line  A,  9"J&945;  line  B,  O^'.OaTO;  line  G,  O'^dOSS. 

The  dight  increase  in  mean  length  of  lines  is  hardly  sufficient  to  attrib- 
ute, with  certainty,  to  the  release  of  initial  strains  by  reason  of  the 
removal  of  some  of  the  metal  in  turning  down  the  specimen  to  3^^3 
diameter.  The  bar  was  remeasured  when  taken  directly  from  the  lathe, 
and  its  temperature  may  have  been  higher  than  that  of  the  standard 
bar  at  this  time,  accounting  ibr  the  apparent  increase  in  mean  length. 
The  specimen  was  finished  3'^  diameter  by  12'^  long.  After  a  period  of 
rest  of  7  days  7  hours,  the  testing  was  resumed. 

Sectional  area,  V'.OOS  square  inches.    Gauged  length,  W. 
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No.  2763. . 
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Second  specimen  from  bar  marked  ^j^^ 

Same  form  as  No.  2760. 

Diameter,  3''. 

Sectional  area,  7.068  square  inches. 

Ganged  lengtb,  10". 


Applied 


PtoMuU. 
0 

70,680 
144,300 
212,  <M0 
282,720 
212,040 
141,860 

70.680 
282,  r»o 
318,060 
326.128 
832,196 
839,264 
SA6.832 
863.400 

807,536 
874,604 
881,672 
386,000 
874^604 
881,672 


I  PeriuMieDt 

net. 


SaooeMive 

permuient ' 

set.       , 


Remftrks. 


Jneh, 
0. 

Inch.      ' 

0-             1 

1 

-.00001   j  ^.00001   ; 

ElMtic  limit 


.00874 


.00875 


Lend  released  end  reeled  over  nlislit— 15  hours. 

KoTB.— The  fall  etretoh  under  the  last  load,  64,000  pounds  per  square  inch,  iras  not  ex> 
hausted  when  the  load  was  released. 


0 

70,680 
141,860 
212,040 
388,720 
358.400 
283.720 
812,049 
141.360 

70,680 

70.680 
141,860 
212.040 
282.720 
858,400 
282.730 
212.040 
141,860 

70,680 


0 

10,000 
20,000 
80.000 
40,000 
50,000 
40,000 
80.000 
2C,000 
10.000 
10,000 
20,000 
80,000 
40,000 
60,000 
40,060 
80,000 
30,000 
10,000 


.00408 


.00480 
.00520 
.00562 
.00527 
.00498 


.00417 
.00412 
.00448 
.00485 
.00522 
.00562 
.00527 
.00403 
.00457 
.00420 


.00037 

.00035 

.00040 

.00042 

.00035 

.00034 

.00037 

.00039 

-.00005 

.00036 

.00037 

.00037 

.00040 

—.00085 

•-.00034 

—.00036 

—.00087 


.00374 


.00379 


.00001 


Test  discoutiniied. 
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No.  2763— Continued. 
Test  resnmed  after  resting  without  load  3  months  21  days. 

[Hierometor  naet) 


Under  compreasive  atreaa. 

Iooh. 

Permanent  set 
per  Inch. 

1 
Compreaaion  per  '     Permanent  aet 
inch.             1          per  incb. 

ToUl. 

Pounds. 
0 

70.680 
141.800 
212,040 
282.720 
858,410 
282.720 
212.040 
141,360 

76080 

70,680 
141.360 
212,040 
282,720 
282,720 

70,680 
141,860 

Per 
Bquure 
iooh. 

Total. 

Succra- 

8iV6. 

Ineh. 

'".iom 

.00083 

.00036 

.00036 

.00038 

-.00033 

-.00038 

—.00636 

—.00032 



TotAl. 
Inch. 

Suoce«- 
8lve. 

Inch. 

Total. 
Ineh. 

Succes-      T^^, 

! 

Succea- 
aive. 

Ineh. 

Poundt. 
0 

10,00u 
80,000 
30.000 
40.000 
50.060 
40,000 
30.000 
20.000 
10.000 
10,000 
20.000 
80.000 
40.000 
40,000 
16,000 
20.000 

Inch. 

.6o406 
! 00442 
.00477 
.00518 
.00551 
.00518 
.00485 
.00448 
.004)7 

Inch. 

Ineh. 

.00886 

.60005 

—.00340 

-.00210 
-.00043 

.00036 
.00652 
.00087 
.00167 

-.00383 
-.00364 
—.00311 

OOlf.0 

.00002 
.00019 
.00053 
.00031 

.'00884 

....      ... 

.00204 

.00244 

.00064 

—.06210 
—.00107 

.00064     — .UVMl 
00643     00233 

.00003 
.00008 

TESTS   OF   IRON,    STEIIL,    AND   6THfiR   MATERIALS. 

OoMPRBSsioN  Test. 

No.  2764. 

Initial  compression  of  first  specimen  from  bar  marked  f^ 

Cylindrical  shape.    Uniform  diameter. 

liength,  23". 

Diameter,  4".180. 

Sectional  area,  13".72. 

Ganged  length,  IC'. 

A  light  chip  was  turned  off  bar  to  straighten  it. 


all 


Applied  I<wd«. 

Compree- 

•ion  per 

ineE. 

Sacoeesiv^e 

Gompres-^ 

aionper 

inch. 

Permaaent 

Htit. 

Sacoessive 

p«)nD»nent 

set. 

Bemarks. 

TotaL 

Perftgnaie 
inch. 

Pounds. 

13.720 

1     68,600 

Pounds. 
1.000 
6.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
35.000 
30,000 
25,000 
20,000 
15,000 
10.000 
5,000 
5,000 
10.000 
15,000 
20.000 
25,000 
30.000 
35.000 
40,000 
45,000 
46,000 
47,000 
48,000 
49, 000 
50,000 
51.000 
52,000 

51.000 
52,000 

53,000 
53,000 

53,000 
53.000 
53,000 
53,000 
53,000 
50,000 
45.000 
40,000 
86.000 
30,000 
25.000 
20,000 
15,000 
10.000 

Inch. 
0. 

.00010 
.00022 
.00035 
.00053 
.00069 
.00')83 
.00102 
.00114 
.00100 
.00085 
.00069 
.00054 
.00040 
.00026 
.00010 
.00012 
.00025 
.00040 
.00054 
.00070 
.00086 
.00101 
.00117 
.00133 
.00136 
.00140 
.00143 
.00147 
.00151 
.00154 
.00165 

.00169 
.00220 

.00495 
.00740 

.00761 
.00766 
.00770 
.00773 
.00775 
.00766 
.00749 
. 00781 
.00717 
.00695 
.00677 
.00659 
.00639 
.00620 

Inch. 
0. 

.00010 

.00012 

.00013 

.00018 

.00016 

.00014 

.00019 

.00012 

-.00014 

-.00015 

—.00016 

-^00015 

—  00014 

—.00014 

-.00016 

-f.  00002 

.00013 

.00015 

.00014 

.00016 

.00016 

.00015 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

ElaAtio limit.  Sustained 
tills  load  momentarily; 
then  rapid yieldingbe- 
gan,  and  loiad  fell. 

Bar     perceptibly     de- 
flected. 

After  5  minutes,  dnring 
vliich  iuLerval  there 
was  experienced  a  pe- 
riod of  rapid  yielding. 

After  10  mlnntes. 

After  15  minntes. 

After  20  minntee. 

After  25  minutes. 

After  80  minntes. 

137,200 

f  205.800 

274,400 

343,000 

• 

411.600 

518.  ioo 

480.200 

4U,600 

»3,000 

274,400 

205,800 

137,200 

68,600 
68,600 

—.00001 

—.00001 

137,200 

........)... 

205,800 

274,400 

343,000 

411. 600 
480.206 
548,800 
617,400 

.00UI6 

.  00016 
.00003 
.00004 
.00003 
.00004 

63^,120 

644.840 
658,560 
672,280 
686,000 
680,720 
718,446 

680.720 
713,440 

727,160 

686,000 
617,400 
548,800 
480^200 
411,600 

274,400 
205,800 
187,200 

.00004 
.00003 
.00011 

-.00002 

-.00001 

.00004 
.00051 

.00275 
.00245 

.00021 

.00005 

.00004 

.00003 

.00003 

—.00000 

— .  00007 

— .  00018 

-.00014 

— . 00022 

—.00018 

—.00018 

—.00020 

—.00019 
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SPEOIHENS    FROM  10"  JACKET,  WHITWORTH  STEEL. 

Effect  of  oyer-compression. 

A  fragment  of  the  ring  6"  long  and  1^.20  thick  was  annealed,  and 
specimens  Nos.  2561  and  2562  taken  out  side  by  side. 
For  original  tests  of  this  ring,  see  Report  1886. 

No.  2661. 
Specimen  compressed  2  per  cent,  of  its  length. 


Form  of  cross-section.  JV         ,  /[  Direction  of  deflec- 

tion. 


Original  dimensions.  {  ^j£^^^^^^^^^^ 

Diameter  between  flat  sides,  l'^20. 

Approximlkte  sectional  area,  1.44  square  inches. 

Compressive  stress,  72.500  pounds=50.350  pounds  per  square  inch ; 
permanently  shortened  the  specimen  2  per  cent,  of  its  originid  length. 

The  specimen  deflected  in  the  plane  of  the  two  flat  sides,  '^01^  t. 
sine  of  chord. 

Eight  lines,  45^  apart,  of  inch  sections  were  laid  off  on  specimen  par- 
allel to  its  axis  before  applying  the  compressive  stress. 

Measuring  these  sections  with  a  steel  scale  after  compression,  the 
metal  on  all  sides  was  found  permanently  compressed. 

The  difference  in  the  amount  of  shortening  on  the  convex  and  con- 
cave sides  was  barely  perceptible ;  measuring  with  a  steel  scale,  the 
variation  in  any  inch  section  from  the  prescribed  amount  of  '^02  did  not 
reach  ''.OOJ. 

Specimen  now  turned  down  to  a  tensile  form  having  a^stem  Z"  long 
by  ".75  diameter. 

Diameter  of  threaded  ends,  1". 

Sectional  area,  .4418  square  inch. 

Gauged  length,  3". 
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No.  2561— Continued. 
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AppUfld  iMdB. 

per  Inoh. 

SaooeMive 

elongation 

per  inoh 

Permanent 
set. 

SaooeaeiTe 

peimanent 

■et 

• 

T6tal. 

FerMnsre 

Bemarks. 

Pound*. 

442 

2.209 

4,418 

4.860 

5,302 

6.743 

6.185 

6,627 

7,069 

7,510 

7,908 

8,894 

8,836 

?278 

9,720 

10. 161 

10.603 

11,046 

11,487 

11.929 

Pcundi. 
1,000 
5,000 
10.000 
11,000 
12,000 
13,000 
14.000 
15.000 
16.000 
17,000 
18,000 
10,000 
20,000 
21.000 
22,000 
23,000 
24.000 
25.000 
26.000 
27,000 
28,000 
29.000 
80.000 
31,000 
32.000 
33.000 
84,000 
85,000 
36.000 
87,000 
38,000 
39.000 
40,000 
41.000 
42,000 
48,000 
U.000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
62.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68^000 
70,000 
72,000 
73,920 

Inch. 
0. 

.000167 
.006367 
.000367 
.000400 
.000633 
.000688 
.000733 
.000933 
.001067 
.001283 
.001400 
.001567 
.001733 
.001967 
.002267 
.002567 
.002867 
.008183 
.003467 
.003767 
.004267 
.004783 
.006100 
.005500 
.006033 
.008600 
.007167 
.007883 
.008433 
.009367 
.010138 
.010967 
.011667 
.012667 
.013667 
.014867 
.016400 
.017067 
.618600 
.020233 
.021033 
.023767 
.0250 
.1283 
.0333 
.0383 
.0417 
.0500 
.0600 
.0667 
.0800 
.0967 
.1200 
.1767 

itwK. 

0. 

.000167 
.000200 

0. 

.000038 
.000183 
.000100 
.000100 
.000200 
.000183 
.000166 
.000167 
.000167 
.000166 
.000234 
.000300 
.000800 
.000300 
.000966 
.000334 
.000300 

IneK 
0. 

Ifuh. 

0. 

Initialload. 

Slaailo  limit 

, 

.000267 

.000267 

.000900 

.000633 

.001967 

.001067 

12,871 

.     121812 

.000500 
.000406 
.000867 

13.254 
13.686 
14,138 
14,680 
15,021 
15.463 
15.906 
16,347 
16.789 
17,230 
17.672 
18.114 
18,656 
18.996 
19,440 
19.881 
20.328 
20,765 
21,207 
21.649 
22.090 
22.974 
23,858 
24,741 
25.625 
26.508 
27,392 
28,276 
29.160 
80,043 
30.926 
81,810 
^,660 

.008083 


.001666 

.000400 
.000483 
.000667 
.000567 
.000666 

.006000 

.002267 

.000600 
.000034 
.000766 
.000884 
.000700 

.000467 

.003567 

.001000 

.001000 

.001200 

.001533 

.000667 

.001533 

.001683 

.001700 

.001834 

.001233 

.0033 

.0050 

.0050 

.0034 

.0083 

.0100 

.0067 

.0133 

.0167 

.0233 

.0567 

.014600 

.006133 

.021788 

.007133 



• 

Tensile  Bteength. 

General  eummary. 

Tensile  atrength  per  square  inoh  of  original  seotlon ^ poands..    73,! 

Slaatio  limit  per  sqnare  inoh  of  originaTsection do 12,* 

Elongation  per  inoh  after  niptare inoh..    0.2 

■» ^       »er  inoh  nnder  strain  at  elaefcio  limit do 000 

I  diameter  at  point  of  rapture do 

Bednetion  in  area  after  mptare,  per  oentam  of  original  section 4( 

Peettion  of  mptnre at  middle  of  at 

Charaeter  of  broken  snrfaoe silky,  50  per  cent. ;  grannhir,  50  per  oent    Opisned  a  craok  in  s 

faoe  of  stem  ".90  ttom  point  of  mptare 
"'^#f  inchaeotlona «.15^".41*,  " 
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No.  2562. 

Tensile  specimen  not  compressed. 
Diameter,  ".75. 

Sectional  area,  .4418  square  incb. 
Gauged  length,  3". 


AppUed  loads. 

Sacoeeaive 
perTnoh. 

Permanent 
•et. 

SaooesslTe 
permaaent 

let. 

Bemaiks. 

Total. 

Per  MQue 
inch. 

perMoh. 

P<>und», 
442 
2,209 
4,418 
4,860 
6,802 
5,748 
6.185 
6,627 

tIooo 

7,610 
7,962 
8,894 
8.836 
9.278 
9,720 
10,161 
10.608 
11,046 
11.487 
11,929 
12;  871 
12,812 
18.254 
13,606 
14,138 
14,580 
15. 121 
15,403 
15,905 

16^847 

16.789 
17,230 
17.072 
18. 114 
18.556 
18.098 
19, 440 
19,881 
20,323 
20,765 
21.207 
21.649 
22,090 
22,974 
23,858 
24,741 
26,626 
26,608 
27.392 
28,276 
29.160 
80,048 
30,926 
31, 810 
32.694 
33,578 
34,461 
85,320 

Paundt, 
1,000 
6,000 
10,000 
11.000 
12,000 
18,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23.000 
24,000 
26,000 
26.000 
27.000 
28,000 
29,000 
30,000 
81.000 
32,000 
38,000 
34.000 
35.000 
36,000 

87, 000 1 

88,000 
39,000 
40.000 
41.000 
42.000 
43,000 
44.000 
45.000 
46,000 
47.000 
48.000 
49,000 
50, 000 
52.000 
64,000 
66.000 
68,000 
60,000 
62.000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
79,940 

Ineh. 

0. 

.000188 
.000883 
.000367 
.000400 
.000483 
.000467 
.000500 
.000600 
.000667 
.000633 
.000667 
.000700 
.000733 
.000767 
.000800 
.000800 
.000867 
.000900 
.000933 
.060967 
.001000 
.001083 
.001033 
.001067 
.001133 
.001167 
.001200 
.001267 
.003067 
.007067 
.007733 
.008333 
.009200 
.009900 
.010900 
.012000 
.012900 
.013900 
.014633 
.016767 
.016867 
.018067 
.019333 
.022000 
.024667 
.027600 

•.030333 
.034000 
.  037938 
.042167 
.047000 
.053000 
.060667 
.0067 
.0767 
.1000 
.1267 
.1767 

Ineh. 

0. 

.000133 
.000900 
.000034 
.000033 
.000033 
.000084 
.000033 

0. 

.000067 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 

0. 
.000067 
.000038 
.000033 
.000034 
.000033 
.000083 

0. 
.000034 
.000066 
.000034 
.000033 
.000067 
.001800 
.004000 
.000666 
.000600 
.000867 
.000700 
.001000 
.001100 
. 000900 
.001000 
.000733 
.001184 
.001100 
.001200 
.001266 
.002667 
.002667 
.002833 
.002833 
.  003667 
.003988 
.004234 
.004833 
.006000 
.007667 
.006038 
.0100 
.0233 
.0267 
.0500 

Ineh. 
0. 
0. 
0- 

Inch. 
0. 

Initial  load. 
Elaatle  limit 

.000938 

.600038 

.000033 

6. 

.000088 

0. 

.000033 

0. 

000033 

0. 

.007667 

.007834 

.012067 

.004400 

.017238 

.006166 

General  summary. 


Tensile  strength  per  square  inch  of  original  section .«« pounds 

Elasticlimit  per  nqnare  inch  of  origioal  section do. 

Klongation  per  incli  after  rupture toch 

EloDgation  per  inch  under  strain  at  elaatio  limit do. 

Kednctionin  diameter  at  point  of  rupture do  ..         

Reduction  in  area  after  rupture,  per  centum  of  originid  section 33.9 

Position  of  rupture ".  80  firom  the  neck 

Character  of  broken  surface granular,  76  per  cent ;  sUky,  25  per  cfiDt 

Elongation  of  inch  sections "M^,  ".16,  ".!« 


7B.9M 
88,000 

0.2067 
.001M7 
.14 


BRONZE. 


TENSION  COMPRESSION  AND  TRANSVERSE  TESTS. 
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H  Ex.„..Z^ 51  1 


"DEOXIDIZED"  BRONZE 


AND 


BRONZE  FROM  NAVY-YARDS. 


TENSILE  TESTS. 


3W 


tests  op  leon,  steel,  and  other  materials. 

Deoxidized  Bronze. 

ITo.  2104 
Mark  1. 

Diameter,  1".8822. 

Sectional  area,  2.782  square  inches. 

Clanged  length,  10^'. 
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Applied  loads. 

In  gauged  IsDgtli. 

Tti«hM¥». 

Total. 

'^•'inT" 

Bloogation. 

Set. 

Pound*. 
2,867 
5,714 
8»571 
11,428 
14,285 
17,142 
19.999 
22,866 
25,718 
28,570 
81.427 
84,284 
87,141 
89.998 
42,855 
45,712 
48,560 
61,426 
54,288 
57,140 
SO,  997 
62,854 
65.711 
68.568 
71.425 
74.282 
77,139 
78,200 

Poundt, 

1,027 

2,054 

8.081 

4,108 

5,135 

6,162 

7,189 

8,216 

9.248 

10.270 

11,297 

12.824 

13,861 

14,378 

15.404 

16,431 

17,458 

18,485 

19, 512 

20,639 

21.560 

22.593 

23,020 

24,647 

25.674 

26,701 

27,728 

28,110 

Inch, 

0. 

.0001 
.0007 
.0014 
.0022 
.0028 
.0084 
.0041 
.0049 
.0056 
.0066 
.0074 
.0088 
.0005 
.0109 
.0117 
.0135 
.0170 
.0222 
.0297 
.0407 
.0527 
.0680 
.0015 
.1165 
.16 
.185 

Inch, 
0. 

Initial  load. 

Blastlo  limit. 
Tensile  strength. 

^0003 

—.0004 

0. 

Elongation  in  15  inches,  '^22=1.5  per  cent. 

Fractnred  5^'.80  from  neck.  Appearance,  lavender  color,  with  occa- 
sional small  yellow  spots. 

Diameter  at  fracture,  VM.    Area,  2.717  sqnare  inches. 

Contraction,  2.3  per  cent. 

Elongation  of  inch  sections,  '^01,  ''.01,  ''.01,  ".01,  ".03,  ".01,  ".02,  ".01, 
".01,  ".05,  ".01,  ".01,  ".01,  ".01,  ".01. 


332      tests  of  iron,  steel,  and  other  materials. 

Deoxidized  Bronze. 

No.  2195. 
Marks,  2. 
Diameter,  V'.8822. 
Sectional  area,  2.782  sqaare  inches. 
Clanged  length,  1(K^ 


Applied  kMda. 

In  ganged  length. 

Bemarka. 

TotaL 

^InT^ 

Elongatton. 

Set 

Poundt. 
2,857 
6,714 
8,671 
11,428 
14,286 
17,142 
10.000 
22,866 
25.713 
28,670 
81,427 
84.284 
87.141 
80,008 
42,865 
46,712 
48,680 
61,426 
54,288 
57,140 
60,097 
82,854 
85,711 
88,688 
71,426 
74,282 
77,130 
70,098 
82.853 
86,710 

Pound*. 

1,027 

2,064 

8,081 

4,108 

6,135 

6,162 

7.180 

8,218 

0,243 

10,270 

11,207 

12,324 

18,351 

14,378 

15^404 

10,431 

17,468 

18,486 

10,512 

20,680 

21.668 

22,503 

23,620 

24.647 

25,674 

26,701 

27,728 

28,756 

20,782 

30,810 

Inch. 

0. 

.0008 
.0015 
.0023 
.0031 
.0038 
.0046 
.0053 
.0068 
.0087 
.0075 
.0082 
.0090 
.0100 
.0110 
.0126 
.0145 
.0160 
.0207 
.0270 
.0318 
.0805 
.07 
.08 
.10 
.18 
.185 
.17 
.20 

Inch. 
0. 

Initial  load. 
Slastlo  limit. 

TenailestrangUL 

0. 

0. 

» 

.0010 

Elongation  in  15  inches,  "J21  ^  1.8  per  cent. 

Fractnred  6'\9  from  neck.    Appearance,  lavender  colored,  with  spongy 
spot  of  yellow  metal  J"  from  circumference. 

Diameter  at  fracture,  l'^85.    Area,  2.688  square  inches. 

Contraction,  3.4  per  cent. 
.  Elongation  of  inch  sections,  ".01,  ''.01,  ".01,  ".02,  ".02,  ".02,  ".04, 
".03,  ".02,  ".01,  ".02,  ".02,  ".01,  ".02,  ".01. 


tests  of  iron,  steel,  and  othek  materials. 

Deoxidized  Bronze. 

No.  2106. 
Marks,  3. 
Diameter,  1".883. 

Sectional  area,  2.785  square  inches. 
Gauged  length,  10''. 
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Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  square 

Elongation. 

Set. 

Poundg. 
2.785 
5,570 
8,355 
11,140 
13,025 
16,710 
19,405 
22,380 
25,065 
27,850 
30.635 
33,420 
38,206 
38,000 
41,775 
44,560 
47.345 
50,180 
52,015 
65,700 
68>485 
61,276 
64,065 
66,840 
60,625 
72,416 
75,105 
77,080 
80,765 

Pounda, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10.000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17.000' 
18,000 
10,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 

Inch, 

0. 

.0008 
.0016 
.0028 
.0031 
.0038 
.0046 
.0033 
.0061 
.0067 
.0075 
.0084 
.0002 
.0102 
.0115 
.0136 
.0168 
.0187 
.0228 
.0200 
.03 
.04 
.05 
.07 
.08 
.10 

■M 

Inch, 
0. 

Initial  load. 
Elastic  Unit. 

Tensile  strength. 

—.0003 

—.0003 

.0008 

JBlongation  in  15  inches  ''.26=1.7  per  cent. 

Fractared  9"  from  neck.  Appearance,  lavender  colored,  with  spongy 
spot  J"  diameter  of  yellowish  green  metal,  J"  from  the  circumference. 
Other  small  spots  of  yellow  metal  interspersed  with  the  lavender-col- 
ored metal. 

Diameter  at  fracture,  1".86.    Area,  2.717  sqnare  inches. 

Contraction,  2.4  per  cent. 

Elongation  of  inch  sections,  ".03,  ".02,  ".02,  ".02,  ".01,  ".01,  ".02,  ".01, 
".03,  ".01,  ".01,  ".01,  ".03,  ".01,  ",02. 


So.  2106a. 

Specimen  tamed  down  from  stem  of  fractured  specimen  3. 
Total  length,  14". 
Diameter  of  stem,  l'M29. 
Sectional  area,  1  square  inch. 
Tensile  strength,  26,920  pounds  per  square  inch. 
Elongation  in  10  inches,  ".04  =  0.4  per  cent. 

Appearance  of  fracture,  light-yellow  and  lavender  color;  .gpot  of 
greenish  metal  near  the  circumference. 


334  TESTS   OF   IRON,   STEEL,  AND    OPIIER   MATERIALS. 

Bbonzb  from:  Portsmouth  N'ayy-Yabd. 

No.  2107. 
Marks,  Pi. 
Diameter,  1".876. 

Sectional  area,  2.761  square  iaches. 
Gauged  length,  10^ 


Applied  iMidB. 

In  ganged  length. 

Remarks. 

TotiO. 

PorAOTUure 

Set 

Foundt. 
2,761 
6,622 
8,288 
11,044 
18,806 
16,566 
10.827 
22,088 
24,840 
27,610 
80,871 
83,132 
86,803 
88,654 
40,600 

Poundt. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8.000 
0,000 
10.000 
11,000 
12.000 
13.000 
14,000 
14,700 

Inch. 

0. 

.0012 
.0022 
.0038 
.0043 
.0056 
.0066 
.0076 
.0087 
.0102 
.0127 
.0170 
.0277 
.0460 

Ineh. 

0. 

Initial  load. 

Slastiolimit. 
Tensile  strength. 

-.0002 

.0006 

Elongation  in  15  inches,  'M3  =  0.9  per  cent. 

Fractured  2'^75  from  neck.    Appearance,  irregular  spongy  surface, 
the  color  varying  from  lavender  to  light-yellow  and  copper  color. 
Diameter  at  fracture,  l'^86.    Area^  2.717  square  inches. 
Contraction,  1.6  per  cent. 


tests  of  irox,  steel,  and  other  materials. 

Bronze  from  Portsmouth  Navy- Yard. 

No.  2108. 
Marks,  P^. 

Diameter,  1''.876. 

Sectional  area,  2.761  sqnare  inches. 

Ganged  length,  10^'. 
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In  gauged  length. 

Remarks. 

Total 

Per  Mttftre 
inoh. 

SIoDgatlon. 

Set. 

Pounds. 
2,761 
6,528 
8»283 
11,044 
13. 80S 
10,688 
19,827 
22,088 
24,849 
27,610 
30,871 
33,132 
36.*888 
88,664 
41,415 

Pound». 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,1100 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15.000 

Inch, 

0. 

.0008 
.0018 
.0028 
.0038 
.0049 
.0059 
.0070 
.0085 
.0103 
.0127 
.0170 
.0278 
.0458 

Inch, 
0. 

Initial  loed. 

Elaailo  limit. 
TentUe  strength. 

0. 

.0018 

Elongation  in  15  inches,  ^MO  =  0.7  per  cent. 
Fractured  at  the  neck.    Appearance  the  same  as  No.  2107. 
Diameter  at  fracture,  l'^86.    Area,  2.717  sqnare  inches. 
Oontraction,  1.6  per  cent. 


No.  2108a. 

Specimen  turned  down  from  stem  of  fractured  specimen  Pf 
Totar  length,  14''. 
Diameter  of  stem,  VM29. 
Sectional  area,  1  sqnare  inch. 
Tensile  strength,  16,810  pounds  per  square  inch. 
Elongation  in  10  inches,  ".09  =  0.9  per  cent. 

Appearance  of  fracture  varies  from  light  to  deep  yellow,  in. places 
copper-colored  and  dark  purple. 


336        tests  of  iron,  steel,  and  other  materials. 
Bronze  from  Norfolk  Navy- Yard. 

No.  2109. 

Uarks,  N.  No.  1. 

Diameter,  1".876. 

SecUonal  area,  2.761  sqaare  inches. 

Ganged  length,  10''. 


Applied  loads. 

In  Ranged  length. 

Bemarks. 

Total. 

Peraqnare 
iiidi. 

Set 

Poundt. 
2,761 
5^622 
8^283 
11,044 
18.806 
16,666 
10,327 
22,088 
24,849 
27.610 
30,871 
38,132 
36, 883- 
88,664 
41,416 
44,176 
46,937 
47,200 

Poundt. 

1,000 

2,000 

8,000 

4.000 

6,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16.000 

17.000 

17,100 

Inch. 
0. 

.0010 
.0020 
.0028 
.0036 
.0047 
.0056 
.0062 
.0071 
.0084 
.0098 
.0118 
.0153 
.0260 
.0435 
,     .08 
.14 

Inch. 
0. 

Initial  load. 
ElaBtie  limit 

-.0001 

.0008 

Elongation  in  15  inches,  ''.25  =  1.7  per  cent. 

Fractured  1"  from  neck.  Appearance,  irregular  surface.  Color 
varies,  lavender  and  light  yellow  predominating.  Spots  of  dark  yel- 
low, copper  color,  and  dark  purple. 

Diameter  at  fracture,  1".84.    Area,  2.659  square  inches. 

Oontraction,  3.7  per  cent 


No.  2109a. 

Specimen  turned  down  from  stem  of  fractured  si>ecimen  N.  No.  1* 
Total  length,  14". 
Diameter  of  stem,  1".129. 
Sectional  area,  1  square  inch. 
Tensile  strength,  17,250  pounds  per  square  inch. 
Elongation  in  10  inches,  ".09  =  0.9  per  cent. 

Appearance  of  fracture  varies  from  light  to  deep  yellow,  in  part  lav- 
ender and  copper  colored. 


tests  of  iron,  steel,  and  othee  materials. 
Bbonzb  from  Norfolk  Navy- Yard. 

No.  2U0. 

MarkB,  N.  No.  2. 

Diameter,  r'.876. 

Sectional  area,  2.761  square  inches. 

Ganged  length,  10''. 
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Applied  loads. 

In  gavged  length. 

Bemarki. 

TotaL 

Persqoare 
inclk. 

Elongation. 

Set 

Potcndt. 
2»761 
6,622 
^283 
11,044 
13^806 
16,668 
10^327 
22,088 
24,849 
27,610 
80,371 
33,182 
35,893 
38,654 
41,415 
44,178 
46,937 
49,606 
52,499 
56,400 

Poundi. 
1,000 
2.000 
3,000 
4,000 
6.000 
6.000 
7,000 
8,000 
9.000 
10,000 
11.000 
12,000 
18,000 
14,000 
16.000 
16,000 
17.000 
18.000 
19,000 
20,070 

InOi. 

0. 

.0010 
.0020 
.0030 
.0040 
.0060 
.0065 
.0068 
.0078 
.0089 
.0107 
.0129 
.0168 
.0245 
.0405 
.06 
.085 
.18 
.28 

Ineh, 
0. 

Initial  load. 

Elaatio  limit. 

Craolu  open  in  stem. 
Tensile  Btnmgth. 

.0006 

.0014 

Elongation  in  16  inches,  ''.67=3.8  per  cent. 

Fractured  1".5  from  neck.    Appearance  similar  to  No.  2109,  but  with 
less  dark  purple  metal  in  the  fractured  surface. 

Diameter  at  fracture,  1".82.    Area,  2.602  square  inches. 

Contraction,  6.8  per  cent. 

Elongation  of  inch  sections,  ".03,  ".11,  ".04,  ".07,  ".05,  ".04,  ".02,  ".04, 
".03,  ".02,  ".03,  ".03,  ".02,  ".02,  ".02. 
H.  Ex.  14 ^22 


338     TESTS  OF  IROK,  ST^EL,  AND  OTHER  MATERIALS, 

Bronze  from  New  York  Nayt-Yabi). 

No.  2111, 

Marks,  k.y.k.y. 

Diameter,  V\S7S. 

Sectional  area,  2.761  square  inches. 

Ganged  length,  W. 


AppUed  loads. 

In  ganged  length. 

Bemarka. 

Total 

Peraqnare 
inch. 

Elongation. 

Set. 

Pdundt. 
2,761 
6,622 
8,283 
11,044 
13,806 
16,666 
18,327 
22;  088 
24,848 
27,610 
30.871 
38,132 
36,883 
38,654 
41,415 
44,176 
46,037 
48,698 
52,458 
54,000 

Paundi. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

8.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

18.000 

18,880 

Inch. 

0. 

.0012 
.0022 
.0032 
.0042 
.0052 
.0062 
.0072 
.0086 
.0105 
.0134 
.0180 
.0287 
.0460 
.08 
.12 
.18 
.28 
.40 

Inch. 
0. 

Initial  load. 
Blaatio  limit. 

Tensile  straogtlL 

—.0003 

.0012 

Elongation  in  15  inches,  ".69=4.6  per  cent. 

Fractured  at  the  neck.  Appearance,  irregular  surface;  color  varies 
firom  light  to  dark  yellow,  with  parts  copper  colored  and  parts  shading 
from  dark  brown  to  purple  and  green. 

Diameter  at  fracture,  l'^d2.    Area,  2.602  square  inches. 

Contraction,  5.8  per  cent. 

Elongation  of  inch  sections,  'Ml,  ''.07,  ".05,  ".04,  ".06,  ".04,  ".05,  ".04, 
"•04,  ".03,  ".04,  ".03,  ".06,  ".02,  ".02. 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

Bbonzb  from  ITew  York  IS^avy-Yaju). 

No.  2112. 
Marks,  N.Y.K.7. 

'  2 

Diameter,  1".876. 

Sectional  area,  2.761  sqaare  inches. 

Ganged  length,  KY'. 
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AppUed  loads. 

In  gauged  length. 

Bemairla. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Potmdt. 
2,761 
5,622 
8,283 

11,  oa 

13,805 
16.566 
19,827 
23,088 
24,849 
27,610 
30,371 
83,132 
36,893 
38,651 
41,415 
44,176 
46,937 
49,608 
52,459 
53,800 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19.000 

19,800 

Ineh. 

0. 

.0012 
.0022 
.0032 
.0041 
.0051 
.0060 
.0072 
.0086 
.0102 
.0186 
.0176 
.0263 
.0420 
.0660 
.1080 
.19 
.26 
.87 

Ineh. 
0. 

Initial  load. 
BlastioUmit 

—.0004 

.0015 

Elongation  in  15  inches,  '^54  =  3.6  per  cent. 

Fractared  at  the  neck.  Appearance  similar  to  No.  2111,  except  there 
waQ  no  green-colored  metal  present. 

Diameter  at  fracture,  F'.Sl.    Area,  2.659  square  inches. 

Contraction,  3.7  per  cent. 

Elongation  of  inch  sections,  ''.08,  ".05,  ''.03,  ".04,  ".04,  ".04,  ".03, 
".04,  ".03,  ".04,  ".02,  ".03,  ".03,  ".03,  ".01. 


No.  2112a. 

Specimen  turned  down  from  stem  of  fractured  specimen  N.  Y.  N.  Y.  2. 
Total  length,  14". 
Diameter  of  stem,  1".129. 
Sectional  area,  1  square  inch. 
Tensile  strength,  19,760  pounds  per  square  inch. 
Elongation  in  10  inches,  ".21  =:  2.1  per  cent. 

Appearance  of  fracture,  light  yellow  10  per  cent,  intermingled  with 
90  per  cent  oopper-colored  and  lavender  material. 


340  TESTS   OF   IRON,  STEEL,  AND   OTHER 'MATEKULS. 

TBAHSYEBSE  TESTS. 
Deoxidized  Bbonze. 

No.  42. . 

M^k,  1. 

Breadth,  1''.600. 

Depth,  1''.500. 

End  bearings  18'^  apart. 


Applied  loads. 


Total. 


Kaximum 

fiber  atress 

per  aqoare 

incn. 


Del] « 4- 1 ions. 


Snooesslvo 
deflectlone. 


Deflection 
sets. 


Bemarka. 


Pioundt. 

250 
875 
500 
025 
790 
875 
1,000 
1,125 
1,250 
1,875 
1.500 
1,625 
1,750 
1,875 
2,000 
8,125 
2,250 
2.875 
3,500 
2,625 
2,760 
2,875 
3,000 
8,125 
8,250 
3,375 
8,600 
8.625 
8,750 
8,875 
4.000 
4,125 
4,250 
4,375 
4,600 
4,625 
4,750 
4.875 
5,000 
6,125 
6,250 
5,376 
5,600 
5.625 
5,750 
6,875 
6.000 
6,125 
6,290 
6,375 
6.500 
6,625 
6,750 
6,875 
7,000 
7,126 
7,260 


Poumda. 
1,000 
2,000 
3^000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
10,000 
17,000 
18,000 
19,000 
20,  OOO 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
38,000 
34,000 
35,000 
86,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63.000 
54,000 
66,000 
66,000 
57,000 
58,000 


InchM. 

0. 

.0030 
.0062 
.0097 
.0126 
.0158 
.0190 
.0220 
.0240 
.0279 
.0307 
.0338 
.0367 
.0400 
.0438 
.0474 
.0617 
.0560 
.0603 
.0652 
.0702 
.0765 
.0816 
.0883 
.0969 
.12 
.14 
.16 
.16 
.17 
.19 
.20 
.21 
.22 
.24 
.26 
.29 
.30 
.32 
.85 
.89 
.41 
.45 
.49 
.52 
.57 
.61 
.67 
.73 
.78 
.85 
.98 

1.00 

1.09 

L19 

L29 

1.89 

1.49 


Inch. 

0. 

.0030 
.0032 
.0035 
.0029 
.0032 
.0032 
.0030 
.0029 
.0030 
.0028 
.0031 
.0029 
.0038 
.00.38 
.0036 
.0043 
.0043 
.0043 
.0049 
.0050 
.0063 
.0051 
.0067 
.0086 
.0231 
.02 
.01 
.01 
.01 
.02 
.01 
.01 
.01 
.02 
.02 
.08 
.01 
.02 
.08 
.04 
.02 
.04 
.04 
.03 
.05 
.04 
.06 
.06 
.05 
.07 
.08 
.07 
.09 
.10 
.10 
.10 
.10 


Inch, 
0. 


Initialload. 


-.0002 


.0015 


Blaatio  limit. 


.0091 


.0267 


TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 
No.  42 — Continued. 


341 


AppUedloada. 

BoflectionB. 

SacoeMive 
deflections. 

Defleotion 
aeta. 

JlMn^miArm. 

Total 

fiber  BtreM 

Pounds. 
7,875 
7,500 
7.625 

7.750 
7,875 
8,000 

Pounds. 
59,000 
60.000 
61,000 
62,000 
63,000 
64.000 
66,480 

Inches. 
1.58 
1.64 
1.74 
1.81 
1.80 
2.05 

Ineh. 

.09 
.06 
.10 
.07 
.08 
.16 

Ineh. 

Ultimate  strength. 

■      8,310 

Bent  280,  then  fractared. 
at  edges  from  center. 
Specific  gravity,  8.4767. 
Hardness,  7.11. 


Appearance,  light  yellow  color;  radiated 


342  tests  of  iron,  steel,  and  other  materi^lls. 

Deoxidized  Bbonzb. 

1^0.43. 
Marks,  2. 
Breadth,  1".500. 
Depth,  l'^500. 


AppUed  loads. 

Deflections. 

Successive 

DefleotloB 
seta. 

Bemarka. 

Total. 

fiber  stress 
per^ajuare 

PMindt. 
125 
625 
1.250 
1.875 
1,500 
1,625 
1,760 
1,875 
2,000 
2,126 
2,250 
2,875 
2,600 

Pounds. 
1,000 
6,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19.000 
20,000 

Jnchet. 
0. 

.0150 
.0328 
.0350 
.0400 
.0481 
.0460 
.0502 
.0545 
.0583 
.0622 
.0670 
.0725 

Inch, 

0. 

.0150 
.0172 
.0022 
.0050 
.0031 
.0038 
.0033 
.0043 
.0038 
.0039 
.0048 
.0055 

Ineh. 
0. 
0. 
0. 

Initial  load. 

After  reatlnff  16  honifl  linger  initial 
load. 

Oraoks  on  tension  aide. 
Ultimate  strength. 

.ooio" 

.0110 
.0077 

2,625 

2,750 
2.875 
3,000 
8,125 
3.260 
3,500 
8,750 
4,000 
4.250 
4,500 
4,750 
6,000 
6,600 
5.650 

21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
28,000 
30,009 
32,000 
34,000 
36,000 
38,000 
40,000 
44,000 
45,200 

.0774 
.0846 
.0907 
.1006 
.1007 
.1217 
.1510 
.1866 
.2625 
.3173 
.4396 
.58 
.75 
1.25 

.0040 

.0071 

.0062 

.0099 

.0091 

.0120 

.0293 

.0356 

.0760 

.0648 

.1222 

.1406 

.17 

.50 

.0308 

Bent  220,  then  fractured, 
ender  cast. 

Specific  gravity,  8.2027. 
Eardness,  4.79. 


Appearance,  light-yellow  color,  with  lay- 


tests  of  ibon,  steel,  and  other  materials. 
Dboxidizbd  Bronze. 


343 


Marks,  3. 
Breadth,  1^500. 
Depth,  1''.600. 


Airplied  loihda. 

SuoCMslTe 

Defleotion 
sets. 

JUmaila. 

TotaL 

fiber  •treaa 

persqnare 

inch. 

Fovndt. 
125 
825 
1,250 
1,875 
1.500 
1,825 
1.760 
1.8T5 
2.000 
21125 
2,250 
2,875 
2,500 
2.825 
2,750 
2,875 
3.000 
8.125 
8,350 
8,500 
3,750 
4^260 
4.750 
5.350 

Pmtndi. 
1.000 
5^000 
10.000 
11.000 
13.000 
18.000 
14,000 
15^000 
18.000 
17.000 
18.000 
19,000 
20,000 
21,000 
22.000 
23.000 
24,000 
25,000 
28.000 
28.000 
80.000 
34,000 
88.000 
48.000 
48^000 
50,000 
54,000 
57,800 

Inch. 

0. 

.0121 
.0273 
.0209 
.0325 
.0350 
.0383 
.0410 
.OUO 
.0472 
.0500 
.0532 
.0589 
.0800 
.0844 
.0890 
.0743 
.0794 
.0850 
.0902 
.1170 
.1820 
.24 
.82 
.4& 
.88 
.87 

Inch. 

0. 

.0121 
.0151 
.0027 
.0028 
.0025 
.0038 
.0027 
.0030 
.0082 
.0028 
.0062 
.0087 
.0031 
.0044 
.0048 
.0052 
.0053 
.0058 
.0142 
.0178 
.0450 
.078 
.08 
.13 
.18 
.34 

Jneh. 
0. 
0. 
0. 

Initial  load. 
EhMttoBmlt. 

0. 

.0010 

Bent  liPy  then  fractured, 
ender  cast. 
Specific  gravity,  8.5317. 
Hardness,  7.96. 


Appearance,  light-yellow  color,  with  lav- 


:^k1^ 


344  TESTS  OP  IRON,  STEEL,  AND   OTHER  MATERIALS. 

Bronze  from  Portsmouth  Naty-Yabd. 

No.  45. 

Marks,  Pi. 
Breadth,  1''.600. 
Depth,  1''.500. 


Applied  loads. 

• 

SaoooMire 
deflectioiw. 

Deflection 
■eU. 

—. 

Total. 

fiber  Btreu 

Pounds. 

125 

250 

875 

500 

025 

750 

875 

1,000 

1^126 

1,250 

1^876 

1^500 

1,025 

1,750 

1,876 

2.000 

2,125 

2,250 

2,875 

2,500 

2,025 

2,760 

8,000 

3.260 

3.500 

8,750 

4  000 

4.250 

4.500 

4.640 

Poundt, 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19.000 

20,000 

21,000 

22.000 

24,000 

II:1S1I 

30,000 
82,000 
34,000 
86,000 
86,820 

0. 

.0033 
.0063 
.0099 
.0122 
.0160 
.0190 
.0222 
.0253 
.0283 
.0818 

Inch, 

0. 

.0033 
.0030 
.0036 
.0023 
.0038 
.0030 
.0032 
.0031 
.0030 
.ooao 

Inch. 

Initial  loud. 

.0002 

.0003" 

.0847              -AO!U 

.0372 
.0407 
.0440 
.0476 
.0518 
.0550 
.0508 
.0660 
.0720 
.0805 
.1000 
.1355 
.1990 
.3265 
.62 
.78 
1.22 

.0025 

.0035 

.0033 

.0036 

.0037 

.0037 

.0048 

.0062 

.0060 

.0085 

.0106 

.0355 

.0635 

.1275 

.1035 

.26 

.44 

.0015 



Bent  21^,  then  fractured, 
of  lavender  cast. 
Specific  gravity;  8.4269. 
Hardness,  5.06. 


Appearance,  light-yellow  color,  with  spots 


tests  of  iron,  steel,  and  other  materials. 

Bronze  proh  Poi^tsmoxtth  Navt-Yasd. 

No.  46. 


345 


Harks,  Pji. 
Breadth,  1".600. 
Depth,  1".600. 


Applied  loiids. 

DefleotioDB. 

Sacoeaalve 

DeflecUon 

sets. 

Bemnkf. 

TotaL 

fiber  •traflB 

perMiiare 

iuob. 

Pounds. 
125 
825 
750 
875 
1.000 
1,125 
1,250 
1,376 
1,500 
l.(e5 
1,750 
1,875 
2.000 
2,125 
2^250 
2'.876 
2,500 
2,760 
8,000 
3,260 
3.500 
8.760 
4.000 
4,250 
4,600 
4.750 
6,000 
5.250 
6.380 

Pounds. 

1.0C0 

5,000 

6.000 

7,000 

8.000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

22,000 

24,000 

26.000 

28,000 

30.000 

32.000 

34,000 

36.000 

38,000 

40.000 

42.000 

43,040 

Inches. 

0. 

.0140 
.0176 
.0210 
.0248 
.0280 
.0315 
.0350 
.0387 
.0421 
.0462 
.0600 
.0645 
.0597 
.0650 
.0713 
.0793 
.0999 
.1310 
.1885 
.2750 
.4000 
.61 
.86 

1.19 

1.49 

1.89 

2.32 

Ineh. 

0. 
.0140 
.0036 
.0036 
.0038 
.0032 
.0035 
.0035 
.0037 
.0034 
.0041 
.0038 
.0045 
.0052 
.0053 
.0063 
.0080 
.0206 
.0311 
.0676 
.0866 
.1260 
.21 
.27 
.33 
.30 
.40 
.43 

Indi. 
0. 

Initial  loftd. 
SlMtioUnit. 

• 
Ultimate  itrength. 

.0005 

.0025 



.0158 



Bent  34<^,  then    fractared. 
darker  yellow  cast  in  plaoes. 
Specific  gravity,  8.1449. 
Hardness,  3.33+ 


Appearance,   light-yellow  color,  with 


346  TESTS  01^  IROK,  STeEL,  and   OtHUtt   MATERIALS. 

Bbonze  from  Nobfolk  Navt-Yabd. 

No.  47. 

Marks,  K  No.  1. 
Breadth,  r'.500. 
Depth,  V'.5O0. 


Applied  loads. 


Total. 


Maximnm 

fiber  stroM 

per  square 

inon. 


DefleotioDB. 


SoooessiTe 
deflections. 


Deflection 
sets. 


Potmdt. 
125 
250 
375 
500 
625 
750 
876 
1,000 
1,125 
1,250 
1,375 
1.500 
1,625 
1,750 
1.875 
2,000 
2,125 
2,250 
2,375 
2,500 
2,625 
2,750 
2,875 
8,000 
8,125 
8,250 
3,500 
3.750 
4,000 
4,250 
4,500 
4,750 
5.000 
5,250 
5,600 
5,750 
6,000 
6,250 
6,500 
6,760 


8,180 


PtMdt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,000 

28,000 

30, 000 

32, 000 

84,000 

36,000 

38,000 

40,000 

42,000 

44,000 

46,000 

48,000 

50,000 

52,000 

54,000 


Inehsi. 

0. 

.0031 
.0062 
.0000 
.0110 
.0158 
.0181 
.0202 
.0240 
.0262 
.0298 
.0822 
.0850 
.0880 
.0408 
.0486 
.0464 
.0498 
.0520 
.0565 
.0610 
.0658 
.0706 
.0777 
.0848 
.0962 
.1204 
.1079 
.2462 
.3540 
.49 
.73 
.95 

1.25 

1.54 

1.89' 

2.31 

2.74 

8.16 


Ineh, 

0. 

.0031 
.0031 
.0028 
.0029 
.0034 
.0028 
.0021 
.0038 
.0022 
.0036 
.0024 
.0028 
.0030 
.0028 
.0028 
.0028 
.0029 
.0036 
.0036 
.0045 
.0048 
.0048 
.0071 
.0071 
.0114 
.0242 
.0475 
.0783 
.1078 
.1360 
.24 


.29 
.85 
.42 
.43 
.42 


Jneh, 

a 


Initial  load. 


.0001 


.0002 


.0002 


Xlastio  limit  approxlmafta. 


.0037 


.0164 


Bar  drew  off 
Bent  580. 


one  end  bearing. 


Bnd  bearings  now  set  15"  apaxl 


Ultimate  ftrsmgtlL 


Bent  59^,  then  fractured, 
ender  oast  in  places. 
Specific  gravity^  8.6160. 
Hardness,  6.04. 


AppearancCi  light-yellow  color,  with  lay- 


TESTS   OP   mON,  STUEL,  ANP   OTHEli   MATERIALS. 

Bbonze  feom  Korpolk  Navy-Yard. 
No.  48. 


34? 


Marks,  N.  No.  2. 
Breadth,  1''.500. 
Depth,  1''.500. 


AppUed  loads. 

Deflections. 

Sncoeaaive 

seta. 

Bemarka. 

TotaL 

lHaximnni 
fiber  fttrefis 

Pottndi. 
125 
635 
1,250 
1.876 
2,000 
2,125 
2.250 
2,375 
2.500 
2.625 
2,750 
2,875 
3,000 
3,125 
3,250 
3,500 
3,760 
4.000 
4.250 
4,500 
4,760 
5,000 
5,250 
5.500 
5,760 
6^000 

7.880 

Pounds. 
1,000 
5,000 
10,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
28.000 
30,000 
83.000 
34,000 
36.000 
38,000 
40,000 
42,000 
44,000 
46,000 
48.000 
50,000 

Endbeai 

0. 

.0120 
.0212 
.0415 
.0450 
.0480 
.0510 
.0539 
.0589 
.0638 
.0690 
.0745 
.0800 
.0805 
.0990 
.1270 
.1790 
.2620 
.41 
.60 
.84 

1.16 

1.45 

1.75 

2.22 

2.86 

3.53 

inge  now  sel 


Inch. 

0. 

.0120 
.0092 
.0108 
.0035 
.0030 
.0030 
.0029 
.0050 
.0040 
.0052 
.0055 
.0055 
.0005 
.0005 
.0280 
.0520 
.0830 
.1490 
.19 
.24 
.82 
.29 
.30 
.47 
.64 
.67 

b  15"  apart 


Inch. 
0. 

0. 
0. 
0. 

Initial  load. 
Blaatio  limit 

Bar  was  withinj"  of  drawing  off  one 
end  bearing.    Bent48o. 

.0039 



1          1 

Bent  64^,  then  fractured, 
into  darker  yellow. 
Specific  gravity,  8.5716. 
Hardness,  4.94. 


Appearance,  light-yellow  color,  shading 


348        tests  op  iron,  steel,  and  other  materials. 

Bronze  from  New  York  Navy-Yajbd. 

No.  49. 

Marks,  n.  t.^n.  y. 

Breadth,  l'^500. 
Depth,  1".500. 


Applied  loadfl. 


Total. 


Mazimnm 

fiber  Btreaa 

per  square 

inch. 


Defleotions. 


Successive 
deflections. 


Deflection 
sets. 


BemurkB. 


Ponndg. 
125 
2ft0 
375 
500 
625 
750 
876 
1,000 
1,125 
1,250 
1,375 
1,500 
1.026 
1,750 
1,875 
2.000 
2,125 
2,250 
2.375 
2,500 
2,625 
2.760 
2,875 
8,000 
3,125 
3,250 
3,500 
3,750 
4,000 
4.250 
4,500 
4,750 
5,000 
5,260 
5,600 
6,750 
6,000 
6,250 
6.500 
8,750 


8,600 


PoundM. 

1,000 

2.000 

3.000 

4.000 

5.000 

6,000 

7,000 

8,000 

0,000 

10, 000 

11,000 

12.000 

18, 000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23.000 

24,000 

25,000 

26,  000 

28,000 

30,  OOU 

32,000 

34,000 

36,000 

38,000 

40, 000 

42,000 

44,000 

46,000 

48,000 

50,000 

52,000 

54,000 


JnekeM. 

0. 

.0040 
.0060 
.0003 
.0122 
.0147 
.0177 
.0205 
.0235 
.0269 
.0292 
.0328 
.0359 
.0385 
.0420 
.0456 
.0493 
.05^0 
.0577 
.0613 
.0660 
.0720 
.0780 
.0852 
.0940 
.1038 
.1290 
.1C70 
.  2172 
.30 
.41 
.60 
.81 

1.10 

1.37 

1.64 

2.17 

2.61 

8.30 


Inch. 

0. 
.0040 
.0020 
.0033 
.0029 
.0025 
.0080 
.0028 
.0030 
.0034 
.0023 
.0036 
.0031 
.0026 
.0035 
.0035 
.0038 
.0037 
.0047 
.0036 
.0047 
.0060 
.0060 
.0072 
.0088 
.0008 
.0252 
.0380 
.0502 
.0828 
.11 
.19 


.27 
.27 
.53 
.44 
.69 


Inch. 

0. 


Initial  load. 


.0010 


Elastlo  limit  approsixnftte. 


.0090 


.0278 


End  bearings  now  set  15"  apart 


Bar  was  within  A"  of  drawing  ofT 
one  end  bearing.    Bent  S2P. 


Ultimate  strength. 


Bent  760,  then  fractured, 
have  lavender  cast. 
Specific  gravity,  8.3389. 
Hardness,  4.86. 


Appearance,  light-yellow  color;  edges 


tests  of  iron,  steel,  and  other  materials. 

Bronze  from  New  York  Nayt-Tard. 
No.  50, 
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Marks,  n.y.k.y. 

Breadth,  I'lsOO. 
Depth,  1''.500. 


Applied  loads. 


Total. 


PoundB. 
125 
025 
1,250 
1.376 
1.500 
1,625 
1,750 
1.875 
2,000 
2.125 
2,250 
2.375 
2,500 
2,760 
3,000 
3,250 
3.500 
3.750 


HaximniD 

fiber  atroM 

persmxare 

inon. 


Deflections. 


P&wnds. 
1.000 
5,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
18,000 
17,000 
18,000 
19.000 
20,000 
22,000 
24.000 
20,000 
28,000 
30,000 


Inches. 
0. 

.0126 
.0281 
.0310 
.0346 
.0370 
.0412 
.0450 
.0490 
.0525 
.0572 
.0620 
.0688 
.0816 
.0970 
.1208 
.1530 
.2080 


Sucoessive 
deflections. 


Inch. 

0. 

.0126 
.0155 
.0020 
.0035 
.0034 
.0033 
.0038 
.0040 
.0036 
.0047 
.0048 
.0068 
.0128 
.0154 
.0238 
.0322 
.0650 


Deflection 
sets. 


Inch, 

0. 

.0008 
.0011 


.0010 


.0131 


.1212 


Initial  load. 


SlasUclimiU 


Load  released,  bar  turned,  roversiuK  tho  streases ;  the  tension  side  now  becoming  the  c 
pression  side  of  the  bend.    Micrometer  rt'sot  at  ecto  for  deflections. 


125 
250 
375 
600 
625 
750 
875 
1,000 
1,125 
1.250 
1.376 
1.500 
1,626 
1,760 
1,875 
2,000 
2.125 
2,250 
8,375 
2,600 
2,626 
2,750 
2.876 
3,000 
3,126 
3,260 
8,500 
8.760 
4,000 
4.250 
4,600 
4,750 
6,000 
6.950 
6,500 
6^760 
8.000 


1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11.000 
12.000 
13,000 
14.000 
15.000 
16.000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24.000 
26,000 
26,000 
28.000 
30.000 
82.000 
34,000 
86.000 
88.000 
40,000 
42,000 
44,000 
46,000 
48,000 


.0047 

.0047 

.0097 

.0050 

.0151 

.0054 

.0201 

.0050 

.0260 

.0059 

.0320 

.0060 

.0370 

.0009 

.0431 

.0052 

.0500 

.0060 

.0563 

.0063 

.0620 

.0067 

.0600 

.0070 

.0750 

.0060 

.0070 

.0897 

.0077 

.0976 

.0079 

.1039 

.0063 

.1125 

.0086 

.1220 

.0096 

.1290 

.0070 

.1390 

.0091 

.1502 

.0112 

.1642 

.0140 

.1826 

.0188 

.1040 

.0116 

.2300 

.0360 

.28 

.06 

.34 

.06 

.46 

.U 

.69 

.14 

.80 

.21 

L07 

.27 

1.88 

.81 

1.76 

.87 

2.00 

.81 

2.67 

.61 

.0055 


.0188 


.0361 


.0616 


Initial  load. 


Bested  I  hoar. 


Ultimate  Btraogth. 


Bent  39^,  then  fi*actared. 
have  lavender  hue. 
Specific  gravity,  8.4691. 
Hardness,  4.36, 


Appearance,  light-yeUow  color;  edges 


350  TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 

COMPBBSSIOV  TESTS. 

Dboxedizsd  Bbonzb. 

No.  764. 
Mark,  1. 
LeDgth,  12". 
Diameter,  r^506. 

Sectional  area,  1.781  square  inches. 
Ganged  length,  W. 


In  ganged  length. 

Bamarka. 

Total. 

Per  Bqnare 
inch. 

CompraA- 
Bion. 

Set. 

Pounda. 
1,781 
8.00ft 
17,816 
10,501 
21,872 
28,158 
S4,034 
26,715 
28,406 
90,277 
82,058 
33.830 
86.620 
87,401 
80.182 
40,068' 
42,744 
44,625 
60,800 

Pound*. 
1,000 
5!  000 
10,000 
11,000 
12.000 
18,000 
14,000 
15,000 
16,000 
17,  (-00 
18,000 
10.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
34.140 

0. 

.0027 
.0062 
.0070 
.0078 
.0086 
.0005 
.0107 
.0122 
.0140 
.0165 
.0200 
.0250 
.0317 
.0304 
.0607 
.0615 
.0746 

Inch, 
0. 
0. 
0. 

InitUlload. 
Elaatio  limit 

Ultimate  atrength. 

...... ...... 

.0010 

.0117 

Failed  by  trjple  flexure. 
Middle  deflecti<y),  V'M.    Bar  fractnred. 
uniform  light-yellow  and  lavender  color. 


Appearance  of  fiuctore, 


tests  of  iron,  stekl,  and  other  materials. 
Deoxidized  Bbonzb. 

No.  765. 

Marks,  2. 

Length,  m'. 

IHameter,  1^^506. 

SectiODal  area,  1.781  square  inches. 

Ganged  length,  IC^ 
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Apptied  loads. 

In  ganged  lengtii. 

BemarkB. 

TotoL 

Per  square 
inoh. 

Compres- 
sion. 

Bet. 

PoundB. 
1,781 
8.905 
17,810 
19,601 
21,872 
23,153 
24,034 
26.715 
28,496 
80,277 
82,058 
83,839 
35,620 
87,401 
38,182 
40.963 
42,744 
44»625 
60^150 

Founds. 

1.000 
5,000 
10,000 
11.000 
12,000 
13.000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
33,210 

Inch. 

0. 

.0028 
.0061 
.0068 
.0074 
.0083 
.0090 
.0009 
.0108 
.0124 
.0139 
.0168 
.0199 
.0259 
.0329 
.0413 
.0525 
.0635 

Inch, 

0. 

.0001 
.0002 

Initial  load. 
Ultimate  strength. 

.0008 

.0074 

Failed  by  triple  flexure.    Bar  fractured  when    middle  deflection 
reached  1''.20. 

Appearance  of  fracture,  uniform  light-yellowish  lavender  color. 


352  TEfiTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

DSOXIDIZED  BRONZS. 

No.  766. 
Harks.  3. 
Lengtih,  12". 
Diameter,  1^.506. 

Sectional  area,  1.781  square  inches. 
Ganged  length,  W. 


Applied  loadB. 

In  ganged  length. 

BenurkB. 

Total. 

PersquAre 
inoL. 

Compree* 
•ion. 

Set 

PoitndM. 
1,781 
8,006 
17,810 
11^601 
21,872 
23,153 
24,934 
20,716 
28,480 
80.277 
32,068 
83,839 
35.020 
37,401 
30.182 
42,744 
44,526 
00,020 

Pounds. 
1,000 
6.000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
10,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
24.000 
25,000 
34,210 

Inch. 

0. 

.0028 
.0005 
.0070 
.0079 
.0080 
.0095 
.0105 
.0118 
.0130 
.0150 
.0183 
.0220 
.0282 
.0355 
.0540 
.0080 

Inch. 
0. 
0. 
.0003 

Initial  load. 
Ultimate  strength. 

.0010 

.0090 

Failed  by  triple  flexare.      Bar  fractured  when  middle  deflecti<Hi 
reached  l'M4.    . 
Appearance  of  fracture,  light-yellowish  lavender  color. 


TJB8T8   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

Bbonzs  from  Portsmouth  Kayy-Yard. 

No.  767. 

Mark8,  Pj. 

Length,  12". 

Diameter,  1".503. 

Sectional  area,  1.774  square  inches. 

Ganged  length,' 10". 
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Applied  loads. 

In  gauged  length. 

JEtemarks. 

Total. 

Per  sqaare 

Compres- 
eion. 

Sot 

Pounds. 
1,774 
3,548 
6.882 
7,096 
8,870 
10,644 
12. 418 
14.102 
16,066 
17,740 
19,614 
21,288 
23,062 
24,836 
26.610 
28,884 
80,168 
34,780 

Pounds. 

1,000 

2,000 

8,000 

4.000 

6,000 

6.000 

7.000 

8.000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

16,000 

•      16,000 

17,000 

10, 610 

Ineh. 

0. 

.0009 
.0018 
.0028 
.0036 
.0044 
.0064 
.0062 
.0072 
.0083 
.0098 
.0121 
.0163 
.0248 
.0423 
.0668 
.1003 

Ineh.      , 
0. 

Initial  load. 

KlasUcUmit. 
UlUmate  strengtk. 

.0003 

.0010 

.0810 

Failed  by  triple  flexure.     Bar  fractared  when  middle  deflection 
reached  2''.35. 

Appearance  of  fracture  varies  from  light  to  deep  yellow,  with  laven- 
der cast  in  places. 

H.Bx.14 2$ 


354        tests  of  iron,  steeii,  and  otheb  1catebial8. 
Bbonze  fkom  Portsmouth  Kayt-Yabd. 

No.  788. 

Marks,  P,.      • 

Length,  12'^ 

Diameter,  1^^603. 

SectioDal  area,  1.774  square  inches. 

Gauged  length,  10'^ 


In  K»aged  length. 

BenarkB. 

ToUL 

Persqaare 
incb. 

CompnB- 
Bion. 

Set 

Pounds. 

1,774 
8,870 
10,644 
12,418 
14, 192 
15.966 
17,740 
19,614 
21,288 
23,062 
24, 836 
26,610 
28,384 
30,158 
36,700 

Pounds. 

1,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,00i) 

14.000 

15,000 

16.000 

17,000 

20,600 

Iiuh. 

0. 

.0087 
.0046 
.0036 
.0065 
.0076 
.0086 
.0100 
.0121 
.0151 
.0262 
.0320 
.0660 
.0820 

Inch, 
0. 
.0009 

Initial  loiid. 
Blaetio  limit 

Ultimate  straiifth. 

.0607 

.0199 

Failed  by  triple  flexure.  Bar  fractured  when  middle  defleotioQ 
reached  1''.9. 

Aj^tpearance  of  fracture  varies  from  light  to  deep  yellow,  with  laven- 
der cast 


tbsts  of  ibon,  steel,  and  other  materials. 

Bronze  from  Norfolk  Nay y-Yard. 

No.^ea 
Marks,  K  No.  1. 
Length,  12''. 
Diameter,  r'.600. 

Sectional  area,  1.767  sqoare  inches. 
Ganged  length,  W\ 
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Applied  loads. 

In  gauged  length. 

Bemarks. 

Total 

Per  sqaare 
inch. 

Compree> 
sion. 

Set 

PtolMMiff. 

1,767 

8,835 

10,602 

14^186 
IS.  003 
17,670 
10,437 
21,204 
22,071 
24,738 
20,505 
28,272 
80,089 
31,806 
88,573 
35,340 
40,800 

Pounda. 

1,000 

5,000 

6.000 

7,000 

8^000 

0,000 

10,000 

11,000 

12,000 

18,000 

14,000 

l.S,000 

16.000 

17,000 

18,000 

19,000 

20,000 

28,090 

InciL 

0. 

.0029 
.0035 
.0046 
.0062 
.0062 
.0070 
.0078 
.0088 
.0101 
.0110 
.0151 
.0213 
.0361 
.0486 
.0671 
.0082 

Inch, 
0. 

Initial  load. 

Blastic  limit 
Qltimate  atiwigth. 

.0001 

.0943 

.0866 

Failed  by  triple  flexure.  Bar  fractnred  when  middle  deflection 
reached  3".35. 

Appearance  of  fracture  varies  from  light  to  deep  yellow,  with  lavender 
cast. 


356        tests  of  iron,  steel^  and  otheb  matebials. 

Bronze  fbom  I^obfoi4K  Nayy-Yabd. 

No.  770. 
Marks,  N.  No.  2. 
Length,  12". 
Diameter,  1''.500. 

SectioDal  area,  1.767  sqaare  inches. 
Ganged  length,  10^'. 


AppUed  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  Muare 
inch. 

Compraa- 
alon. 

aet. 

Powndt, 
1,767 
8,885 
10,602 
12,860 
14,186 
11^003 
17,670 
10,487 
21,204 
22.071 
24,738 
26,505 
28,272 
30,030 
31,806 
40,800 

Foundtt. 
1.000 
5,000 
6.000 

r,ooo 

8,000 
0.000 
10,000 
11,000 
12.000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
22,810 

ZfMA. 

0. 

.0027 
.0085 
.0042 
.0050 
.0058 
.0065 
.0075 
.0086 
.0008 
.0120 
.0160 
.0245 
.0310 
.0627 

Inch, 
0. 
0. 

Inltialload. 
Elaatio  limit. 

0. 

.0056 

Failed  by  triple  flexnre.    Bar  fractured  when  middle  deflection 
reacbed  2".66. 
Appearance  of  fracture  the  same  as  No.  769. 


TESTS  OF  IBON,    STEEL,    AND   OTHEB   MATEBIALS. 

Bbonzb  fbom  I^ew  Tobk  Nayy-Yabp. 

No.  771. 
Marks,  i^.t.,k.t. 

Length,  12''. 

Diameter,  1''.500. 

Sectional  area,  1.767  square  inches* 

Gauged  length,  W. 
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Applied  loadB. 

In  gaoKed  leiigtb. 

^^^^p^ylyf- 

TotaL 

Peraqnare 
inch. 

Com^ 

Set 

Pmmdt, 
1,767 
8^885 
10.662 
12,869 
14.186 
15.968 
17.670 
19.437 
21,204 
22,971 
24,788 
26.605 
28.272 
30,089 
36.166 

Pounds. 
1.006 
5.606 
6.000 
7,006 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17.006 
20,466 

Inch. 

0. 

.0032 
.0042 

Inch. 

0. 

0. 

IniUal  load. 
SlastielimH. 

Ultimate  strengtb. 

.0050 
.0666 
.0070 

.6680 
.0096 
.0117 
.0187 
.0832 
.0425 
.0680 
.0940 

.0007 

1 

1 

Failed  by  triple  flexure.  Bar  fractured  when  middle  deflection 
reached  3". 

Appearance  of  fracture  varies  from  light  to  deep  yellow ;  lavender 
color  at  circnmterence. 


358  TESTS   OF  mON,  STEEL,  AND   OTHER   MATERIALS. 

Bronze  from  N£w  Yo^K  Kayy-Yard. 

No.  772. 
Mark89K.Y.,N.Y. 

Length,  12''. 

Diameter,  1^'.600. 

Sectional  area,  1.767  square  inches. 

Ganged  length,  lO'^ 


AppUod  loads. 

In  ganged  length. 

Bemarkfl. 

TotaL 

Per  Maare 
inok. 

Compree- 
aion. 

Set. 

PdtfiMto. 
1,767 
8,885 
10,602 
12,860 
14,136 
15.003 
17,670 
10,437 
21,304 
22,071 
24.788 
26,606 
28,372 
80,080 
36,800 
• 

PoundM. 

1.000 

6,000 

6.000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

,20,640 

Inch, 

0. 

.0082 
.0042 
.0062 
.0061 
.0070 
.0082 
.0100 
.0125 
.0167 
.0360 
.0415 
.0677 
.0060 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Ultimate  atrangtli. 

.0008 

Failed  by  triple  flexure.    Bar  fractored  1"  eccentric  when  middle 
deflection  reached  2^^35• 
Appearance  of  fracture  the  sam6  as  No.  771. 


AI.UMINUM  BRONZE 


VROM 


CASTINGS  FOR  PROPELLER  FOR  H.  S.  GUN-BOAT  NO.  2. 


360 


TESTS   OF  IBOK,  STEEL,  AND  OTHER  MATEBIAL8. 


561 


ALVMIWM  BEOHZE  POVBBD  FROM  SAKE  HEAT  OF  METAL  USED 
IH  PROPELLER  FOR  GIFH-BOAT  Ho.  2. 

CAST  IN  DEY  SAIW  BY  THE  SOUTH  BOSTON  IBON-WOEKS, 
No.  2466. 

Tensile  Test. 
Diameter,  r\92. 

Sectional  area,  2.895  square  inches. 
Ganged  length  10^'. 
Stem  of  specimen  not  dressed. 


AppUcd  loads. 

In  gSDged  length. 

Bemarks. 

ToteL 

'•LX" 

Set. 

Pwindt, 
2,895 
14,475 
28,950 
43,435 
461320 
49,215 

52.110 
55,005 
57,900 
60,795 
63, 690 
66,585 
69,480 
72.375 
75,270 
81.060 
86,856 
92,646 
98,430 
104,220 
110,010 
115.400 

Found*, 
1,000 
5,000 
10,000 
15.000 
16,000 
17,000 

18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
28,000 
28,000 
80,000 
32,000 
34,000 
36.000 
88,000 
39,860 

Ineh, 

0. 

.0031 
.0075 
.0129 
.0157 
.0198 

.0351 

.0328 

.0442 

.0577 

.0737 

.0927 

.12 

.16 

.18 

.22 

.295 

.36 

.43 

.63 

.63 

Inch, 
0. 

.0006 
.0010 
.0028 

Initial  load. 

Blaatie  limit  (not  well 
defined). 

.0275 

.0688 

Elongation  in  15  inches,  l'^00=:6.7  per  cent. 

Elongation  of  inch  sections:  ".08,  ".04,  ".07,  ".04,  ".10,  ".16*,  ".06, 
".07,  ".04,  ".09,  ".04,  ".04,  ".07,  ".06,  ".06. 

Diameter  at  fracture,  1".82;  area,  2.602  sqoare  inches. 

Contraction,  10.1  per  cent. 

Fractured  5".6  from  the  neck;  appearance,  light  yellow  spots  in  metal 
of  yellowish  lavender  color;  porous. 

Around  about  2"  of  circumference  and  extending  to  a  maximum  depth 
of  ".20,  there  was  a  section  of  purple-colored  metal,  apparently  colored 
by  the  wash  of  the  mold  in  which  cast.    Surface  cracks  developed  in 


362  TESTS  OF  IBON,  STEEL,  AtTD  OTHEB  HATEBULS. 

No,  61. 

Tbansvebse  Test. 
Length,  20^''. 

Oioss-seotion  dimensions,  l'^50  x  V'.50. 
End  bearings,  18^'  apart. 
Loaded  at  the  middle. 


SaooMslTe 

Defleotloii 

■eta. 

^ 

Total. 

Muimimi 

P&und$, 

126 

026 

1,250 

1,876 

,  9,000 
2,126 
2,250 
2,875 
2,500 
2,626 
S7B0 
2,876 
8,000 
3.125 
3.250 
3,875 
8,500 
8,626 
3,750 
4,000 
4,250 
4,500 
4.750 
5,000 
6^250 
5,500 
5,750 
6,000 
6,250 
6.500 
6,750 
TJOOO 
7,250 
7,500 
7.750 
8,000 
S250 
8,600 
8,620 

PwndM. 
1,000 
6y000 
10,000 
16,000 
16,000 
17.000 
18,000 
10,800 
20,000 
21.000 
22,000 
S^OOO 
94,000 
26,000 
26.000 
27.000 
28,000 

S;SS 

82.000 
34,000 
36.000 
88,000 
40.000 
42.000 
44.000 
46,000 
48.000 
60.000 
62,000 
64,000 
56.000 
58,000 
60,000 
62,000 
64.000 
66.000 
68,000 
08,060 

Ineh. 

0. 

.0113 
.0270 
.0412 
.0444 
.0477 
.0617 
.0651 
.0500 
.0622 
.0670 
.0720 
.0772 
.0830 
.0889 
.0968 
.1047 
.1144 
.1250 
.1449 
.1787 
.2187 
.2785 
.8808 
.4121 
.6101 
.62 
.75 
.90 

1.08 

1.24 

1.41 

1.50 

1.73 

1.88 

&81 

2.66 

8.27 

Jnek, 

0. 

.0118 
.0167 
.0149 
.0032 
.0038 
.0040 
.0034 
.0039 
.0039 
.0048 
.0050 
.0052 
.0058 
.0069 
.0073 
.0086 
,0097 
.0106 
.0199 
.0356 
.0390 
.0648 
.0668 
.0728 
.0980 
.1009 
.13 
.16 
.18 

.to 

.17 
.18 
.14 
.16 
.88 
.86 
.71 

Iruk. 
0. 
0. 
0. 
.0007 

Initial  load. 
BlMlioUmlt. 

Drew  off  «nd  bearinga. 

.0030 

.0118 

.0368 

Bnd  bearings  now  set  16^'  apart. 

Bar  bent  57^,  then  flroctoied. 

Deflection  after  fracture,  3'^82;  measored  on  chord  of  18'^ 

Appearance  of  fracture,  pale  lavender  color,  containing  light-yellow 
spots  ^  porous. 

Surface  cracks  developed  on  the  tension  side  of  bar. 

Maximum  fiber  stress  not  computed  at  time  of  fracture  on  aoooont  of 
change  in  distance  between  end  bearings. 


TESTS   OF   IRON,    STEEL,   AND   OTHEB  MATEBIAL8. 
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8AVPLE   OF  METAL   CAST  AT  SAKE  TIME  SEOOED    PSOPELLEB 
WAS  CAST  FOB  OUH-BOAT  HO.  2. 

No.  62. 
CAST  IN  DAT  SAND  ON  EltD. 

Tbansyebsb  Test. 

Specimen  dressed  all  over. 

Length,  SCMO. 

Gross-section  dimensions,  l'^50  x  V'.50. 

End  bearings  18'^  apart 

Loaded  at  the  middle. 


AppUedloMls. 

1 

8ll006MiTO 

Defloctiitti 
•eta. 

Bomorka. 

Total. 

KuJaram 
flWritraM. 

PwmdB. 
126 
826 

1,250 
1^876 

2,000 

{860 
2,876 
2.600 
2,829 
2,750 
2,876 
2^000 
3,126 
3.260 
2,875 
3.680 
8,826 
8,768 
3,879 
4.088 
4^329 
4,298 
4,879 
4,500 
4,790 
5^000 
5,280 
5,500 
6,760 
8,000 
6,280 
6,608 
6^768 
7,000 
7»0 
7,600 
7,760 
8,000 
8^290 
81500 
8^760 
8^000 
8^250 
8^680 
8^760 
18,000 
18.360 
10^800 

12,100 

Powidt. 
LOOO 

Sooo 

10,000 
16,000 
18,000 
17.000 
181000 
19.000 
20,000 
.  21,000 
22,000 
23.000 
24,000 
26,000 
28,000 
37.000 
28,000 
28,000 
80,000 
31,000 
32.000 
33,000 
34,000 
36,000 
88,000 
88,000 
40^000 
42,000 
44,000 
48.800 
48^000 
50,000 
S^OOO 
04,000 
68,000 

oSooo 

80^  000 
82,000 
84,000 
86^008 
88,000 

78,000 
74,000 
78,000 
78,000 
88,000 
82,000 
841800 

JfldkM. 

0. 
.0100 
.0218 
.0838 
.0861 
.0300 
.0888 
.0434 
.0480 
.0487 
.0504 
.0632 
.0560 
.0586 
.0018 
.0071 
.0083 
.0734 
.0788 
.0824 
.0880 
.0800 
.1012 
.1091 
.1108 
.1440 
.1740 
.2108 
.2660 
.3140 
.8788 
.4580 
.58 
.66 
.77 
.80 

1.02 

1.18 

1.31 

1.48 

1.66 

1.68 

L80 

2.02 

2.22 

2L46 

2.87 

3.26 

Inek, 

0. 

.0100 
.0110 
.0120 
.0012 
.0018 
.8080 
.0036 
.0028 
.6027 
.0017 
.0028 
.8087 
.0027 
.0038 
.0062 
.0022 
.0041 
.0058 
.0088 
.0068 
.0000 
.0002 
.0078 
.0078 
.0271 
.0800 
.0868 
.0483 
.0668 
.0048 
.0810 
.101 
.10 
.11 
.13 
.12 
.10 
.13 
.12 
.12 
.13 
.12 
.22 
.28 
.23 
.42 
.38 

Inek. 
8. 

0. 
0. 
0. 

InltlolkMd. 

Drew  off  end  beoringi. 
end  beorings. 

.0008 

.0082 

.0102 

.0287 

XndbMn 

Ingi  now  Ml 


.lO'' sport 

Bent  B7i^y  then  firactared. 

Appearance  of  fracture,  in  part  yellow  with  lavendar  cast,  in  part 
light  yellow:  porous. 

Soi&ce  of  bar  contains  numerous  small  blow  holes,  which  did  not 
dress  out  in  finishing  to  size.  .  ^  „^ 

Hardness  taken  on  ends  of  transverse  bar |  ^'^ 
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FROM  GASTIHG  FOR  THIRD  PROPELLER  FOR  OUIT-BOAT  HO.  2. 

CAST  AT  THE  COLUMBIAN  IKON  WORKS  AND  DRY  DOCK  COMPANY  OF 

BALTIMORE  CITY. 

Stems  of  specimens  not  dressed. 
Ends  threaded. 
Length  of  stems,  15^^ 

No.  2615. 
Diameter,  V'M. 

Sectional  area,  2.93  square  inches. 
Gauged  length,  W. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Tot.'.  ^•^.X" 

Elongation. 

Set. 

P<mnd9. 
2,030 
14,050 
29.300 
32.230 
35.180 
88.090 
41,020 

PoundM. 
1,000 
5,000 
10.000 
11,000 
12.000 
13.000 
1A  onn 

Inch. 

0. 

.0041 
.0100 
.0113 
.0130 
.0150 
.0170 
.0180 
.0218 
.0268 
.0318 

Inch. 

0. 

.0002 
.0012 

Initial  load. 
TenaUe  strength. 

43.950    1        15,000 
46,880            16,000 
49,810    '        17,000 
52,740    •        18,000 
55, 670             10-  000 

.0058 

■ 

Fractured  V*  from  the  middle  of  the  stem. 

Forty-five  per  cent,  of  fractured  snrfoce  contains  a  black  powder, 
thought  to  be  foundry  facing ;  55  per  cent  of  surface  light  yellow  inter- 
Bper^  with  lavender-colored  metal. 


TESTS  OF   IRONy  STEEL,  AND   OTHER   MATERIALS. 

No.  2616. 
Diameter,  l'^92. 

Sectional  area,  2.90  sqaare  inches.  « 

Gauged  length,  l(y\ 
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AppUed  iMids. 

Ingftiigedlfliigth. 

Bemarka.^     .. 

Tot»l. 

PerscmAre 

BloDfEatioii. 

Set. 

Poundt. 
2;  900 
14,600 
20,000 
31,000 
34,800 
37,700 
40,600 
43.600 
46,400 
49.300 
58,200 
55,100 
58,000 
60,900 
63,800 

66,700 
60.600 
72,600 
75^400 
78^300 
81,200 
84,100 
97.000 
92.800 
08,600 
103,200 
0 

Poundt, 
1.000 
5,000 
10.000 
11.000 
12.000 
13,000 
14,000 
15.000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 

23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
32,000 
34,000 
35,690 
0 

0. 

.0034 
.0079 
.0090 
.0100 
.0115 
.0125 
.0145 
.0160 
.0180 
.0210 
.0240 
.0263 
.       .0202 
.0337 

.0865 

.0408 

.0460 

.0487 

.0545 

.0608 

.0680 

.1050 

.11 

.13 

Ineh, 

0. 

.0002 
.6005 

initlaiload. 

No  weU  deflned  elMtio 
limit. 

Tensile  strength. 
=1.9peroent. 

.0026 

:6o6o"" 

.0196 

,'0680"' 

.19 

Fractared  V  from  the  neck.  Appearance  varies  from  golden  brown 
to  lavender  color  and  light  yellow.  Porons  around  1^^'  of  circamfer- 
enoe. 

Contraction  of  area  inappreciable  on  the  rongh  bar. 

Elongation  of  inch  sections:  ".01,  ''.01,  ''.00,  ".01,  ".00,  ",00,  ".01,  ".01, 
".01,  ".01,  ".01,  ".01,  ".02,  ".01,  ".07*. 


No.  2617. 

Diameter,  ".763. 

Sectional  area,  .445  sqaare  inch. 

Specimen  dressed  all  over. 

Tensile  strength,  10.060  lbs.  =22.610  lbs.  per  sqaare  inch. 

Fractared  at  a  spongy  spot  in  the  metal  If"  from  the  neck. 

Appearance,  45  per  cent,  dark  colored,  spongy ;  55  per  cent  light  yel- 
low, with  lavender  cast. 

There  was  a  cavity  near  the  center  of  the  bar,  aboat  ".08x^M5  in 
cross-section. 

Micrometer  observation*  omitted  on  accoant  of  the  defects  visible  on 
the  sorfaoe  of  the  stem  before  testing. 
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TESTS  OF  UON,  STEEL,  AND  OTHER  MATERIALS. 


Specimens  Oabt  and  Tested  without  Machine  Fuixsh 

Threading. 

No.  2618. 
Marks,  P.  B. 
Diameter,  1''.99. 

Sectional  area,  3.11  sqaare  inches. 
Ganged  length,  10'^ 


In  RMged  length. 

BiNiiarkfl. 

Total. 

moiL. 

BkmgAtlon. 

Bet 

PotHMte. 
8,110 
15^660 
81,100 

40^480 
48,640 
46.650 
48,760 
68,870 
66.080 
50,090 
02,200 
65,310 
68,420 
71,680 
74.640 
77,760 
80,860 
87;  080 
83,300 
06,800 

6,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
18,000 
20,000 
21,000 
22,000 
28,000 
24,000 
26,000 
26,000 
28,000 
30,000 
80.840 

Ineh, 
0. 

.0086 
.0083 
.0003 
.0104 
.0120 
.0185 
.0162 
.0188 
.0216 
.0251 
.0288 
.0888 
.0361 
.0413 
.0471 
.0531 
.0508 
.07 
.00 
.18 

Inch. 
0. 
0. 
.0008 

ElMtlo  limit. 

.0081 

.0188 

.0286 

Elongation  in  15  inches  ^Ml=00.7  per  cent. 

Oontraction  of  area  indeterminate  on  rough  bar. 

Practared  at  the  neck.  Appearance,  golden  yellow,  interspersed 
with  lavender-colored  metal.  Bing  of  lavender-colored  metal  at  the 
circnmference. 


TESTS  OF  IBOK,  STEEL,  AND  OTHEB  MATEBIALS. 

Na  2619. 
Marks,  P.  A. 
Diameter,  l'^98, 

Seetionai  area,  3.08  sqaare  iiiohes.  . 
Ganged  length,  W. 
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AppUedlMda. 

Ingftngedtonc^ 

BciTki. 

ToiaL 

"••'in'sr 

VUmt^Mnm. 

Set. 

8.060 
1^400 
80^800 

80;  800 
40;  040 
48.120 
46,200 
48.200 

8:S 

70,840 
73,020 
77,000 
80,060 
86,240 
02,200 

POttlMlf. 

1,000 
6,000 
10^000 
11,000 
12,000 
18,000 

\kZ 

10,000 
17.000 
18,000 

10;  000 

20.000 
21,000 
22.000 
23,000 
24,000 

SIooo 

26;  000 
28,000 
28;  040 

0. 

.0093 
.0007 
.0102 
.0118 
.0180 
.0161 
.0101 
.0217 

'  .0860 

:X 

.0874 

.0418 

.0471 

.0081 

.0501 

.0071 

.08 

.10 

0. 
^.0002 

.0008 

Initial  loud. 
Blactio  limit. 

Tensile  strength. 

.0042 

.0148 

"■    .0360  ■ 

Blongation  in  16  inches,  "M  =  00.6  per  cent. 
Fraetored  at  the  neck ;  appearance  golden  yellow,  dark  trownish 
and  lavender-colored  metal  interspersed. 


368  TB8T8   6F  IBOK,  STEEL,  AMD   OTHER  BIATEBIALS. 

Bronze  from  Console  Brbboh  Mechanism— Sea-Coast  Oun. 

No.  3696. 
Marks,  1. 
Diameter,  '^564. 
Sectional  area,  .2S  sqaare  inch. 
(Ranged  length,  3". 


AppUedlMdp. 

^ss- 

tssa- 

Permanent 
set. 

SaoceedTn 

peraument 

aet. 

Remnrka. 

ToUL 

inoki. 

250* 
600 
750 
1,000 
1,250 
1,600 
1,760 
2,000 
2,260 
2,600 
2760 
3,000 
8^250 
3,600 
3,750 
4,000 
4,260 
4,600 
4,760 
4060 

1,000 
2,000 
8,000 
4,000 
6.000 
6.000 
7^000 
8.000 
0.000 

JiMft. 
0. 

.000007 
.000888 

.000807 
.000600 
.000000 
.O00TO8 

Inek.     ' 
0. 

.000007 
.000100 
.000007 
.000007 
.000138 
.000100 
.000183 
.000200 
.000407 
.000207 
.001000 
.002283 
.000500 
.004333 
.011334 
.00T<I33 
.0183 
.0100 

IneL 
0. 

Ineh. 
0. 

Initial  iMd. 
BlaaUo  limit. 

Tensile  streneth. 

• 

.000068 

.000088 

....  ..t.... 

10.000  !    .66i400 

11,000          .001007 
12,000          .003207 
13.000          .006600 
14.000          .012000 
16,000          .016888 
16,000          .027007 
17,000          .0360 
18,000          .0633 
11,000           .0033 

.000507 



............ 

•••••"" 

It,  920 

General  ntmmarjf, 

Speoiflo  KtaTitj &16li 

H  #f^fiof T-T --.. 3.33— 

Tenaile  strengtk  per  aqnare  Inoh  of  oriKinal  section pounds..    10,920 

IBlastio  limit  per  square  inolL  of  orlcfnaisection do...     8.000 

Klonfatlon per inon after mpinre inch..    0.1000 

Xkmgatlon  per  inoh  under  strain  at  elastic  limit do...  .000733 

Rednetion  in  diameter  at  point  of  rupture 1..  .do..       .034 

Reduction  in  area  after  mpUire,  percent,  of  original  section 11.8 

Position  of  rupture rMOi^tNoneck 

Cbaracter  of  onAen  sufl^we— irregular  surface,  spongy ;  color  Taries  firom  light  yeOow  to  dark  cap- 
per Mdor.    Bnrfiace  of  stem  liroken  by  nnmiBrouaflile  cracks. 
Elongation  of  inch  •eotioaa ".U,  ".IT,  ".08 


TESTS  OF  IBON,   STEEL,   AND   OTHEB   MATERIALS. 

ITo.  3697. 
Marks,  2. 
Diameter,  "Mi. 
Sectional  area,  .25  square  inch. 
Ganged  length,  S^'. 
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TtlrtniHfcHftti 

BaooMstve 

PennaoADt 
set 

SnooesBiye 

peimanent 

set 

Bemarka. 

Toua. 

''"mX" 

per  inch. 

Pmmda. 

260 

600 

750 

1.000 

1,250 

1.500 

1,750 

2.000 

2^250 

!750 
8,000 
8.250 
3,500 
X750 
4.000 
4.250 
4,500 
4,750 
5^000 
5.250 
5.600 
5.750 
5,780 

Fimnd$. 
1.000 
2.000 
3.000 
4,000 
5,000 
0.000 
7.000 
8.000 
0.000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19.000 
20,000 
21.000 
22,000 
23.000 
28,120 

Inch. 
0. 

.000007 
.000133 
.000200 
.000207 
.000688 
.000700 
.00138H 
.002388 
006000 
.' 010883 
.020888 
.028338 
.0488 
.0567 
.0067 
.0767 
.0988 
.1067 
.1207 
.1400 
.1038 
.1838 

Inch, 
0. 

.000067 
.000106 
.000007 
.000007 
,000260 
.000167 
.000038 
.001000 
.003687 
.004888 
.010000 
.007600 
.014067 
.0134 
.0100 
.0100 
.0L06 
.0184 
.0200 
.0133 
.0233 
.0200 

Inch, 
0. 

0. 

Initimlload. 

SlasUo  limit  approxi* 
mate. 

.000038 

.000083 

^ 

, ...:. 

General  swrnmary, 

SpeoMograTity 8.2110 

Hardneea :....    3.88- 

Teusild  atnngth  per  square  inoh  of  origliial  section .^ pounds..    23,120 

KlasttcUmitpersaaareinchoforiginaTseotion do...     7,000 

SloBgatlon per  inca  after  mptore inch..    0.2100 

JRongatlonperincb  under  strain  at  elastio limit... do...  .000700 

Bedaotlon  in  diameter  at  point  of  raptore *. do...       .064 

Bednetlon  in  area  after  mptoie, per  oentnm  of  original  seotion 21.4 

Position  of  mptare ".65  from  the  neck 

Character  of  broken  snr&oe.  iixegular  spongy  snrfkoe.   Color  rariee  ftvm  light  yellow  to  dark  pnrple. 

Snrlhoe  of  stem  broken  with  nnmenms  fine  oraoks. 
moagation  of  ineh  sections ".18, 'MO,  ".80* 

H.  Ex.  14 ^24 
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TESTS   OF  IRON,    STEEL,   AND  OTHEB  MATEBIALS. 


No.  3698. 


Marks,  3. 

Diameter,  '^564. 

Sectional  area,  .25  square  iuch. 

Sartace  of  specimeo,  poroas. 

Gauged  length,  3". 


AppKcdloadA. 

Elongation 
per  inch. 

SacceRHlvM 
elongation 
per  inch. 

Permanent 
wt. 

SnooeaalTe 

petmanenl 

set. 

SMiarkfl. 

Total. 

Per  nqnare 
inch. 

Pounda. 
2^0 
500 
760 
1,000 
1,250 
1,600 
1,760 
2,000 
2,250 
2,500 
2,760 
8,000 
3,250 
3,600 
8,760 
4.000 
4,260 
4,600 
4,760 
6,000 
6,250 
6,500 
6,760 
6,000 
6,260 
6,600 
7000 
7,800 
8,000 
8,600 
8,000 
0,5(jO 
10,000 

Poimdt. 
1.000 
2,000 
3.000 
4,000 
6.000 
6.000 
7.000 
8,000 
9,000 
10,000 
11.000 
12.000 
13.000 
14.000 
16.000 
16,000 
17,000 
18,000 
18,000 
20,000 
21,000 
22,000 
28.000 
24,000 
26,000 
26,000 
28.000 
30,000 
32, 000 
34.000 
36.000 
3H,000 
40,000 

Jneh. 

0. 

.000067 
.0U0200 
.000267 
.0003.13 
.000433 
.  000533 
.060667 
.000767 
.001000 
.001300 
.001667 
.002067 
.002733 
.003333 
.004UOO 
.004600 
.005833 
.006767 
.009000 
.010400 
.013267 
.016000 
.019833 
.021833 
.027000 
.035000 
.0600 
.0633 
.0767 
.0933 
.1100 
.1400 

Inch. 

0. 
.  000067 

Jneh, 

0. 

Jneh. 

0. 

InlUalkMd. 
BlasUoUmit 

.000133 
.000«l«7 
.000006 
.OOulOO 
.1)00100 
.  0  0134 

, 

.  1 0«il00 
.000233 
.  OOCKMM) 
.000367 
.000400 
.000066 
.000600 
.000667 
.000600 
1101333 

'  .'oooiii' 

■'".'ooow' 

.001600 

.001488 

.000834 

.  002233 

.001400 

.002867 

.001733 

.004833 

.002000 

.006167 

.008000 

.0150 

.0133 

.0134 

.0160 

.0167 

.0300 

/ 

BpeoificgT»Tlty &0M7 

Uai^eia - 4.84 

Tonailfl  atrength  per  square  inoh  of  original  section pooadt..    40l800 

Elasticllmit  per  sanareinoh  of  original  section do...      §,060 

Elongation  per  inon  after  rupture inch..    8.1687 

Slongation  per  inch  under  strain  at  elastic  limit do...  , 

Beduction  in  diameter  at  point  of  rapture do... 

Reduction  in  area  after  rupture,  per  centum  of  original  section 1&8 

Position  of  rupture l".75fhMn  theneok 

Character  of  oroken  surface,  irregular,  spongy  surface.    Oolor  Taries  tnm  light  yeUow  to  pale  laveB- 

der.    Surface  of  stem  broken  with  numerous  cracks. 
Elongation  of  inch  sections "^4,  ".IT,  ".U 


TEgTS  OF  IBON,   STEEL,   AND   OTHER  MATEBIALB. 

No.  3699. 

Marks,  4. 

Diameter,  ''.664.  • 

Sectional  area»  .25  square  inob. 
Gaaged  length,  3''. 
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Applied  loads. 

perinoh. 

SaooeMiTe 
elongation 
perinoh. 

Pennanent 

set. 

Saeoessire 
permanent 

Mt. 

Seraarks. 

TotaL 

PerMiQAre 

Poundi, 
250 
500 

750 
1,000 
1.250 
1,500 
1.750 
3.000 
2,250 
2,500 
%750 
3.000 
8»250 
8^500 
8.750 
4.000 
4,250 
4,500 
4,760 
5,000 
5,250 
5,500 
5^750 
6,000 
6,250 
6.500 
7,000 
7,600 

8;  000 

8.500 
9.000 
9.500 
10.000 
10,500 
10,610 

Pounds. 

1.000 

2.000 

8,000 

4.000 

5,000 

6,000 

7.000 

8,000 

9.000 

10.000 

11.000 

12.000 

18.000 

14,000 

15,000 

10.000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

28.000 

24,000 

25,000 

26.000 

28,000 

30,000 

82.000 

34,000 

36,000 

38,000 

40.000 

48,000 

43,480 

JimA. 
0. 

.000138 
.000233 
.000300 
000367 
.000467 
.000683 
.000600 
.000667 
.000933 
.001167 
.001400 
.001667 
.002233 
.002600 
.003000 
.008900 
.004667 
.005833 
.007000 
.008300 
.010567 
.011983 
.015500 
.018000 
.022500 
.030667 
.040888 
.0583 
.0667 
.0800 
.0067 
.1200 
.1467 

Oi 

.000188 

.000100 

.000067 

.000067 

.000100 

.000066 

.000067 

.000067 

.000266 

.000234 

.000283 

.000267 

.0006<« 

.000867 

.000400 

.000900 

.000767 

.001106 

.001167 

.001300 

.002267 

.001366 

.008567 

.002500 

.004500 

.006107 

.009666 

.012067 

.0134 

.0133 

.0167 

.0283 

.0267 

InciL 
0. 

./~*- 

Initial  load. 
Elastic  limit. 

0. 

"."oooiw" 

'*'.'oooio7" 

.001067 

000000 

Q&neral  summary, 

Spedficgnrity '. a  1837 

Hardneea 4.71 

Tensile  strength  per  square  inch  of  original  section pounds..    42,480 

Sastie  limit  per  saoare  inob  of  originalsectlon do...      9,000 

BIoDgation  per  inch  after  ntptnra inch..    0.1500 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000667 

B«dnotion  in  diameter  at  point  of  rapture 064 

Beduetion  in  area  alter  rupture,  per  centum  of  original  section 18.3 

Position  of  mpture ".5  from  the  neck 

Character  of  oroken  surfiioe,  irregular  spongy  surlkce.    Color  yaries  fh>m  light  yellow  to  pale  layen> 

der.    Sorfhce  of  stem  broken  with  numerous  cracks. 
Elongation  of  inch  seetioDi 'M6, 'M5,  M4 
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TESTS   OF   IRON,  8TKEL,  AND   OTHER   MATERIALS. 


Bronze  prom  Two  BxTSHiNoBiNas,  and  One  Specimen  from  Tray 
Casting  for  10"  B.  L.  Bifle. 

»o.  3703. 

BusHma  Boa. 
Mark  1. 

Diameter,  ".564. 
Sectional  area,  .26  square  inch. 
Oaaged  lengtii,  3". 


Saooeasive 
eloDgfttion 
periooh. 

PerniMi«nt 
set 

8aocea«iTe 
penoMieiit 

■St. 

Bomarkt. 

TotaL 

Ptor«anaz« 

perinoh. 

P^ndt, 

520 

1,260 

2,500 

2,750 

Sooo 

8,250 
3^500 
8,760 
4,000 
J250 
4,600 
4,750 
4,920 

Pounds. 
1.000 
6.000 
10,000 
11,000 
12,000 
18,000 
14,000 
16.000 
10,000 
17.000 
18.000 
19,000 
19,680 

Ineh, 
0. 

.000600 
.001138 
.001200 
.001588 
.001888 
.002467 
.003200. 
.005000 

.010888 
.017338 

Inch. 
0. 
".000500 

!000688 

.000067 
.000838 
.000800 
.000634 

.000738 
.001800 
.000600 
.004233 
.006506 

Inch, 
0. 

Inek. 
0. 

Initial  load. 
Elaatfolimii. 

.000167 

.000167 

.001900 

.001733 

Creneral  8unmary. 

TenaileatroDgfh  per  sqnareinoh  of  original  aectlon poands..    19,680 

Elaatio  limit  per  Biraan  Inch  of  original  eeotlon ., do...    11,000 

Elongation  per  inch  after  ruptore inch..    0.0300 

Elongation  per  inch  under  Btndn  at  elastio  limit do  ..  .001200 

RedaetioB  In  diameter  at  point  of  rnptare do...       .614 

Redaction  in  area  after  mptare,  per  centnm  of  original  aeotion 5.0 

Position  of  rupture. •.. |'' Arom  the  neek 

Character  of  broken  aurfkoe,  light  lavender  oolored,  interapersed  with  yellow  metal.    Opened  eracka 
along  aurfaoe  of  atem. 


TESTS  OP  IRON,  STEEL,  AND  OTHER  HATERIALS. 

No.  8704. 

BusHiNa  Ring. 
Marks,  2. 
Diameter,  "Mi. 
Sectional  area,  .26  square  inch. 
Ganged  length,  3^^ 
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▲pplMloftdB. 

poToeh. 

SoooeMiTe 

PeniiMieiit 

aet. 

SoooeMiTe 
penoMieDt 

eet 

Bemerka. 

TotiiL 

Personare 

260* 
1,260 
2,000 
2,750 
8,000 
8,280 
8.600 
3,780 
4.000 
4.260 
4.600 
4.7S0 

6,480 

PtoWMlff. 

1.000 
6.000 
10^000 
11.000 
12.000 
18,000 
14,000 
16.000 
10^  000 
17,000 
18,000 
10,000 
20,000 
21,000 
21,840 

Inch. 
0. 

.000007 
.001100 
.001488 
.001800 
.002487 
.008207 
.006200 
.007000 
.010833 
.016000 
.022500 
.020087 
.042107 

Inch. 
0. 
.000888 

.000084 
.000188 
.OOOTO 

.000007 
.000800 

.001088 
.001800 
003838 
!  004187 
.007500 
.007107 
.012600 

Inch. 
0. 

0. 

Initial  kMd. 
BlMtio  limit 

TeniUe  strength. 

.000100 

.000100 

.002088 

.001883 

"""• 

General  eumwuurff. 

Tensile  atrencth  per  sqnare  inoh  of  original  teotion poonda..    21,840 

Elaatlclimit  per  oqn«re  ineh  of  orifinM  aeotion do...    11.000 

Slongation per inen aftermptore inoh..    0.040? 

Rlongation  per  inch  nnd«r  strain  at  elaatle  limit do...  .001100 

Badnetlon  in  diameter  at  point  of  mptnre do...       .014 

Bodnotlon  in  area  after  mptnre,  per  oentnm  of  original  aeotion 5.0 

Position  of  rapture ".80  firoin  the  neck 

Charaoter  of  Broken  snrflMo,  light  laTender  oolor,  intenqMrsed  with  yellow  metal.    Opened  eraoks 
along  snrfiMse  of  atom. 


874  TESTS  OF  IBON,  STEBL,  AND  OTHER  MATERIALS. 

No.  3706. 

Tbay  Casting  fob  W  B.  L.  Biful 

Hkwkfl,  10  B. 

Diameter,  '^564. 

d^tioDal  area,  .25  square  inch. 

Oaaged  length,  3^'. 


Elongation 
per  inoh. 

SneoeMlTe 
eloogeUon 
per  inoh. 

Perroaiient 

BOt. 

SneoeaaiTe 

Bematks. 

•ratri. 

Per  square 
inoh. 

I*oundM. 

250 

1,250 

2.500 

8.750 

S.000 

5^250 

6,500 

5,750 

6,000 

6,250 

6,500 

6.750 

7.000 

7,250 

7,500 

8,000 

8.500 

9.000 

0,500 

10,000 

10.500 

11.000 

11,500 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

14  080 

Pound*. 
1.000 
5,000 
10.000 
15,000 
20,000 
21,000 
22,000 
23,000 
24.000 
26,000 
26,000 
27.000 
28.000 
29.000 
80.000 
32,000 
34,000 
86,000 
38,000 
40.000 
42.000 
44.000 
46.000 
48,000 
50.000 
52.000 
54,000 
66.000 
68.000 
50,020 

Jneh. 

.000300 

.000700 

.001100 

.001833 

.001833 

.002207 

.002567 

.002983 

.003267 

.003800 

.004367 

.006200 

.005833 

.007000 

.000638 

.012500 

.016700 

.019267 

.028033 

.027238 

.  032083 

.0383 

.0433 

.0583 

.0567 

.0633 

.0733 

.0800 

Inek. 
0. 

.000800 
.000400 
.000400 
.000733 
.000100 
.000384 
!  000300 
.000366 
.000334 
.000633 
.000567 
.000833 
.000638 
.001167 
.002588 
.002067 
.008200 
.008567 
.003766 
.004200 
.005700 
.005367 
.0060 
.0100 
.0084 
.0066 
.0100 
.0067 

Inch. 
0. 

Jneh. 
0. 

Initial  load. 
Blaallo  limit. 

Tenefle  atrength. 

.000800 

.000900 

.001800 

.001000 

General  eummary, 

Tenaile  strength  per  sqnare  inch  of  oriKiiud  section poonds. 

Slaatio  limit  per  sonare  inch  of  original  seotion do.. 

Elongation  per  inch  alter  mptnre inoh.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Kednotion  in  diameter  at  point  of  raptore do.. 

Redaction  in  area  after  rnptnre,  per  centum  of  original  seotion 18.8 

Position  of  mptnre .....^.r at  middle  of  stem 

GhanM^r  of  broken  surfhoe .......m .•m..  ooaise  granular,  light  yellow  oolor 


69,020 
21.000 
0L1083 
001B3S 
064 


TKSTS  OF  EBON,  STEEL,  AND   OTHEK  MATERIALS. 
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TWO   SAMPLES    OF  BHASS    FBOM    SCREW    PROPELLER    OF  REVENUE 

STEAMER  DALLAS. 

(Zn 41.50 

Chemical  composition .- ^  Al 75 

(Ou 57,75 

No.  2484. 
Diameter  of  stem,  '^60. 
Sectional  area,  .283  square  inch. 

Elastic  limit,  6,350  pounds  =  22,430  pounds  per  square  inch. 
Tensile  strength,  15,140  pounds  =  53,500  pounds  per  square  inch. 
Elongation  in  3  inches,  '^64  =  21.3  per  cent. 
Diameter  at  fracture,  ^^49.    Area,  .189  square  inch. 
Contraction,  33.2  per  cent. 
Elongation  of  inch  sectionsj^  'M9,  ''.21,  ".24  ♦. 

Fractured  ".80  from  neck.  Appearance,  light  yellow  color,  with 
small  spots  of  deeper  yellow  metal. 

No.  2485. 

Diameter  of  stem,  ".57. 

Sectional  area,  .285  square  inch. 

Elastic  limit,  5,400  pounds  =  21,180  pounds  per  square  inch. 

Tensile  strength,  13,790  pounds  =  54,080  pounds  per  square  inch. 

Elongation  in  3  inches,  ".48  =  16.0  per  cent. 

Diameter  at  fracture,  ".50.  Area,  .196  square  inch.  Contraction, 
23.1  per  cent. 

Elongation  of  inch  sections,  ".13,  ".13,  ".22*. 

Fractured  ".20  from  neck.  Appearance,  light  yellow  color,  with 
small  spots  of  deeper  yellow  metal.  Spongy  metal  at  the  circumfer- 
ence. 


Cuts  m  Coppebs  made  with  CmctxLAB  Indenting  Tool. 
Cutter  has  radius  of  curvature  of  12^".    Angle  of  sides  of  cutter,  60^\ 
Shape  of  Coppens, 


PTeesnre 

No.  of 
test. 

Co]>per. 

Pressnze 
on 

cutter. 

referred  to 

piston  .1 

square  inch 

area. 

LengOi 
of  cat. 

FfmnSM^pw 

PWMdM, 

tf pilars  incA. 

JimAm. 

26S5 

1 

4,100 

41,000 

.961 

2626 

2 

4,200 

42,000 

.962 

2627 

3 

4,3001 

43,000 

.969 

2628 

4 

4,400 

44,000 

.989 

2622 

6 

.4,500 

45,000 

.986 

2680 

6 

4.600 

46.000 

.999 

2681 

7 

4,700 

47,000 

1.002 

2632 

8 

4.800 

48,000 

1.007 

2688 

9 

4,000 

4V,000 

1.019 

2684 

10 

5,000 

50,000 

1.029 

^rp- 


TEMPERATURE  TESTS 


OF 


STEEL  BARS. 


TESTS   OF   IRON,  STE£L,  AND   OTHEB   MATERIALS. 
STEEL  BABS,  FIEST  SBSIB8. 
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SPBCIMEN8  WHICH  WERE  EXPOSED  TO  Hl^H  TEMPERATURE.  SLOWLY 
COOLED,  AND  THEN  TESTED  BY  TENSION. 

No.  3340. 

Marks,  10-334. 

Bxpansion  when  hot,  '^0597  in  6'^ 
Estimated  maximam  temperatare,  1684^  Fahr. 
Remained  ander  maximum  temperatare  20  minutes,  then  allowed  to 
cool,  and  tested  at  70^  Fahr. 
Diameter,  '^664. 
Sectional  area,  .25  square  inch. 
Oaoged  len^,  S^'. 


▲ppUed  loadB. 

In  ganged  length. 

Bennrks. 

ToteL 

PerMuare 
inch. 

Set. 

Potrndt. 
250 
1.250 
2.000 
3.760 
5.000 
0^260 
7.500 
8;  750 
10.000 
11.260 
12.600 
18.760 
15.000 
10.250 
10.500 
17.000 
17,500 
18.000 
13.600 
19,000 
19.600 
20,000 
21.000 
22.000 
23,000 
24.000 
25.000 
20,000 
27.000 
28.000 
29.000 
30,000 
31.000 
32,000 
88.000 
84.000 
84.120 
33.100 
0 

Pwnd$. 

1,000 

5.000 

10,000 

15,000 

20,000 

25,000 

30.000 

85.000 

40.000 

45,000 

50,000 

55,000 

60,000 

05,000 

66,000 

68,000 

70.000 

72,000 

74,000 

70,000 

78,000 

80,000 

84,000 

88,000 

92,000 

90,000 

100,000 

104.000 

108,000 

112,000 

116,000 

120.000 

124,000 

128,000 

182,000 

136,000 

136,480 

Inch. 

0. 

.0010 
.0018 
.0026 
.0085 
.0043 
.0051 
.0050 
.0060 
.0077 
.0086 
.0005 
.0103 
.0112 
.0172 
.0225 
.0282 
.0321 
.0365 
.0400 
.0445 
.0480 
.055 
.070 
.086 
.085 
.100 
.105 
.?20 
.136 
.17 
.185 
.20 
.225 
.29 
.39 
.44 

IndL 
0. 

Initial  loud. 
Elaatiolimll 

TenaUe  strength. 

Attimeoffraotore. 

=a.Operoent. 

0 

.40 

Practnred  at  middle  of  stem. 

Appearance,  granular,  radiating  from  a  point  in  the  circumference. 
Diameter  at  fracture,  '^53.    Area,  .2206  square  inch. 
Contraction,  11.8  per  cent. 

Elongation  of  inch  sections,  ''.06,  ''.08,  ".16»,  ".07,  ".04, 
H.  Ex.  14 25 
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No.  3341. 

Marks,  10-334. 

Expansion  when  hot,  '^0540  in  6'^ 
Estimated  maziinam  temperature,  1529^  Fahr. 
Bemained  under  maximum  temperature  10  minutes,  then  allowed  to 
coolj  and  tested  at  70^  Fahr. 
Diameter,  ^^664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  5'^ 


Applied  iMids. 

In  ganged  length. 

Remarks. 

Total. 

PerBooAre 

Elongation. 

Set. 

Poundt. 
260  . 
t250 
2,600 
$760 
6^000 
6,250 
7,600 
8,760 
10,000 
11,250 
12,600 
18,760 
16^000 
16,260 
17,600 
18,000 
18,800 
18,600 
10,0Ctf 
10,600 
20,000 
21,000 
22,000 
28,000 
24,000 
26.000 
26.000 
27,000 
28,000 
20.000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
35,850 
36^650 

Poundt. 
1,000 
6.000 
10,000 
16,000 
20,000 
25.000 
80,000 
86,000 
40.000 
45,000 
60,000 
65,000 
60,000 
66.000 
70,000 
72,000 
78,200 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
82,000 
06.000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 

a24,ooo 

128,000 
132.000 
186,000 
140,000 
148,400 

Ineh. 

0. 

.0008 
.0017 
.0026 
.0032 
.0041 
.0050 
.0068 
.0068 
.0076 
.0084 
.0082 
.0101 
.0110 
.0110 
.0126 
.0210 
.0273 
.0306 
.0342 
.0383 
.0481 
.0560 
.0688 
.0725 
.0840 
.10 
.10 
.11 
.12 
.16 
.16 
.186 
.106 
.23 
.20 
.40 

Inch. 
0. 

Initial  load 
Xlastio  limit 

Tensile  sirengtti. 
Atttmeoffractare. 
=7.6  per  cent. 

0 

.88 

Fractured  2''.4  irom  the  neck. 

Appearance,  granular,  radiating  from  a  point  in  the  circumference. 

Diameter  at  fracture,  '^53.    Area,  .2206  square  inch. 

Oontraction*,  11.8  per  cent. 

Elongation  of  inch  sections,  ".06,  ''.08,  'M4*,  ".06,  ".05. 


TEMPERATURE  TESTS. 
SECOND  SERIES,  STEEL  BARS. 


HOT-ROLLED  BARS,  li  INCHES  DIAMETER. 
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CHEmOAL  COMPOSITION  OF  STEEL  BAES. 
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HaikB. 

CMbon. 

1I686. 

Sffioon. 

Sulphur. 

Phot, 
phonu. 

Copper. 

Iron,  by 
dlfrereBee. 

.17 

LIS 

.028 

.122 

.070 

.04 

0&488 

.20 

.60 

.087 

.18 

.078 

.28 

8&606 

.21 

1.26 

.08 

.14 

.088 

.008 

86,281 

.20 

L07 

.11 

.086 

.08 

.047 

•8.887 

.20 

1.28 

.07 

.112 

.08 

.088 

68.200 

.20 

L28 

.07 

.116 

.068 

.086 

88.178 

.28 

1.28 

.-00 

.188 

.08. 

.178 

97.064 

.48 

.07 

.06 

.08 

.006 

.024 

88.850 

10 

.48 

1.08 

.087 

.08 

.U4 

.288 

0&028 

U 

.08 

.76 

.10 

.878 

.087 

.174 

98.281 

12 

.80 

L02 

.06 

.078 

.12 

.16 

681082 

M 

.72 

.70 

.18 

.07 

.U 

.28 

•7.070 

16 

•72 

.76 

.20 

.066 

.088 

.188 

•7.992 

If 

.70 

.88 

.21 

.084 

.088 

.086 

97.867 

17 

L07 

.07 

.18 

.01 

.018 

.006 

98.696 

18 

1.08 

.12 

.10 

.011 

.02 

Trace 

98.679 

10 

L12 

.10 

.08 

.018 

.018 

Traoe 

88.669 

20 

1.14 

.10 

.16 

Tnee 

.018 

Traoe 

86.692 

21 

1.17 

.10 

.10 

Tnoe 

.018 

.000 

98.612 

» 

1.81 

.18 

.10 

.Oil 

.028 

Traoe 

98.838 

CO-EFFICIEKT  OF  EXPANSION  DETEEMINATIONS. 

Bars  1^'  diameter  tamed  down  from  1^''  diameter. 

Measnrements  of  lengths  taken  between  drilled  and  connter-sonk 
holes  abont  W  apart. 

Temperatures  of  cold  bath  of  ice-water  and  hot  bath  of  oil  deter- 
mined by  means  of  mercurial  thermometer. 

Tjin>BB  BisnrG  tshpsratubx. 


Mttrko. 

Tempflntnze. 

LengthB. 

Bxpansloii. 

Cold. 

Hot 

Diffeiw 
enoe. 

Cold.    . 

Hot 

ToteL 

Per  unit  of 

op.' 

OF. 

OF. 

JiMftM. 

InehM. 

JfMdhM. 

Inch. 

88.8 

212.7 

178.9 

84.6948 

85.0368 

.0426 

.0800067886 

88.8 

210.9 

177.1 

84.9088 

36.0418 

.0428 

.0000068587 

88.8 

200L1 

176.8 

■  86.0002 

36.0607 

.0416 

.0000067828 

88.8 

209.1 

176.3 

86.0009 

86.0423 

.0414 

.0000087478 

33.8 

208.8 

176.0 

84.9006 

36. 8409 

.0411 

.0000067102 

88.8 

216w0 

18L2 

84.9977 

8&04O3 

.8426 

.0000067176 

33.8 

209.1 

176.8 

85.0043 

85.0459 

.0416 

.0000087794 

88.8 

212.7 

178.9 

34.0074 

36.0388 

.0414 

.8000066124 

88.8 

216.0 

181.2 

35.0020 

3&0450 

.0421 

.0000068877 

88.8 

21L0 

177.2 

34.9968 

85.0856 

.0398 

.0000084180 

88.8 

21L4 

177.6 

34.9988 

86.0899 

0411 

.0000066123 

88.8 

21L0 

177.2 

36.0026 

86.0424 

.0899 

.0000064830 

16 

88.8 

212.7 

178. 9 

8&0026 

86.0420 

.0896 

16 

83.8 

212.7 

17a  9 

36.0007 

36.0405 

.0898 

.0000063568 

17 

88.8 

211.2 

177.4 

84.0079 

36.0861 

.0882 

« 0000061628 

18 

8a8 

218.0 

179.2 

36.0004 

85.0881 

.0887 

,0000061702 

19 

88.8 

i.  ao9.i 

r  216.0 

176.3 

84.9987 

86.0871 

.0384 

.0000068688 

20 

88.8 

181.2 

34.9949 

85.0334 

.0886 

.0000060716 

.  21 

^8 

.    212.7 

178.9 

.  84J871 

36.0366 

V.0884 

.,  .8000081882 

-.22 

i'8aL8 

^216.11. 

181.2 

.  86.0094 

36.0484 

.0?98 

.0000081478 

.  • 

*       •*■ 

af^.       ' 

V- 
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CO-EFFICIENT  OF  EXPANSION  DETEBMINATIONS-^Contmned. 
UNDER  TALLIHG  TBMPBBATU&E. 


Mtfkt. 

Tempentoie. 

Lenffths. 

Hot 

Cold. 

Dlifais 
eaoe. 

Hot 

Cold. 

Total. 

Per  unit  of 

OJP. 

OF. 

OF. 

Ineh$$. 

Inehst. 

JfUk. 

Ineh. 

1 

212.7 

38.8 

17a  9 

86.0308 

84.9946 

.0422 

.0000067407 

2 

210.0 

83.8 

177.1 

30. 0413 

84.9986 

.0428 

.0000060062 

8 

900.1 

88.8 

l?fi.8 

3&0507 

88.0001 

.0416 

.0000067784 

4 

200.1 

8&8 

173.3 

38.0428 

88.0006 

.0417 

•0000067964 

6 

206.8 

88.8 

176i0 

38.0400 

34.9992 

.0417 

.0000068063 

7 

210.0 

83.8 

18L2 

88.0408 

34.9070 

.0483 

.0000068280 

8 

209.1 

88.8 

178.8 

88.0480 

86.0041 

.0418 

.0000068120 

9 

212.7 

38.8 

178.0 

38.0888 

34.0078 

.0418 

10 

21&0 

83.8 

181.2 

36.0400 

38.0080 

.0420 

.0006066220 

11 

211.0 

38.8 

177.2 

8&0S60 

84.0066 

.0400 

.0000064504 

12 

211.4 

88.8 

177.0 

88.0899 

34.0986 

.0413 

.0000006443 

14 

21L0 

88.8 

177.2 

86.0424 

38.0026 

.0800 

•0000064330 

1ft 

212.7 

33.8 

178.9 

88.0420 

86.0026 

.0806 

.0000063080 

16 

212.7 

38.8 

17&9 

86.0406 

85.0007 

.0306 

.0000063562 

17 

21L2 

38.8 

177.4 

88.0961 

34.9070 

.0382 

.0000061628 

la 

218.0 

88.8 

179.2 

8&0301 

88.0000 

.0391 

.0000062840 

19 

200.1 

88.8 

170.8 

38.0871 

.0388 

.0000062752 

20 

21&0 

88.8 

181.2 

8&0834 

84.9048 

.0386 

.0000060674 

21 

212.7 

88.8 

17&9 

38w08S6 

34.9071 

.0384 

.0000061332 

22 

21S.0 

83.8 

18L2 

36.0484 

86.0094 

.0300 

*     .0000061478 

MODULI  OF  ELASTICITY 


AT 


DIFFERENT  TEMPERATURES. 
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TESTS  Of  iron,  steel,  a>}d  otheb  materials. 

No.  3317. 
Mark,  1. 

Diameter,  ^^0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  W. 
Temperature,  70^  Pahr. 
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Applied  loads. 

In  gaiued  length. 

Bemarka. 

Total. 

Peraqiiare 
inSk. 

and 
reooTery. 

Set 

PatMdB. 
800 

4.000 
8,000 
12.000 
10.000 
20,000 
24.000 
28,000 
32.000 
28,000 
24.000 
20.000 
16^000 
12.000 
8,000 
4.000 

PoundM. 
1,000 
6,000 
10,000 
16,000 
80,000 
25,000 
80,000 
85,000 
40.000 
36.000 
30,000 
25,000 
20,000 
16,000 
10,000 
6,000 

Iiuh. 

8l 
.0016 
.0080 
.0048 
.0005 
.0082 
.0M)0 
.0116 
.0188 
.0110 
.0100 
.0088 
.0007 
.0048 
.0088 
.0001 

Inch. 
0. 

Initial  load. 
£  =  20.328,000. 

.0001 

No.  3323. 

Marks,  2. 
Diameter,  1''.0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  W. 
Temperatore,  7(P  Fahr. 


Applied  loada. 

In  pmged  length. 

Semarka. 

Total. 

Peraqnare 
inoL 

and 
lecoTery. 

Set 

P<mndM. 

800 

4,000 

8,000 

12,000 

10,000 

20.000 

24,000 

28.000 

82.000 

28,000 

24,000 

20,000 

10,000 

12,000 

8,000 

4.000 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
86,000 
30,000 
25,000 
20,000 
16,000 
10.000 
6,000 

Inch. 
0. 

.0015 
.0031 
.0048 
.0008 
.0084 
.0100 
.0118 
.0184 
.0118 
.0101 
.0084 
.0007 
.0049 
.0082 
.0016 

Inek. 
0. 

Initial  load. 
E^  28,104.000. 



0. 
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No.  3321. 

Maarks,  3. 
Diameter,  1''.0092. 
Sectional  area,  .80  sqnare  inch. 
Ganged  length,  10"'. 
Temperatnre,  YO^  Fahr. 


AppUed  loads. 

In  ganged  loBgtlL 

Bemarks. 

TotaL 

^~a^ 

£kmgatlo& 

and 
reoomy. 

Set 

Pmm&a. 

800 

4,000 

8,000 

12,000 

18,00«) 

20,000 

24,000 

28,000 

82,000 

28,000 

24,000 

20,000 

16,000 

12,000 

8,000 

4,000 

PoiHUif. 
1,000 
5,000 
10,000 
16,000 
20,000 
26,000 
80,000 
35,000 
40,000 
86,000 
80,000 
25^000 
20.000 
16,000 
10,000 
6,000 

Inch, 

0. 

.0018 
.0081 
.0047 
.0066 
.0081 

ioiio 

.0132 
.0117 
.0100 
.0088 
,   .0066 
.0040 

Inch. 

0. 

Initial  load. 
B  rr  29,546,000. 

.0001 

No.  3320. 
Marks,  4. 
Diameter,  r^0092. 
Sectional  area,  .80  sqnare  inch. 
Ganged  length,  10'^ 
Temperature,  70^  Fahr. 


In  ganged  length. 

Bemarln. 

Total. 

PeriODaie 
inch. 

Elongation 

and 
rooovery. 

Set 

PMrnd*. 
800 
4.000 
8,000 
12.000 
16,000 
20,000 
24,000 
28,000 
32,000 
28,000 
24,000 
20,000 
16,000 
12,000 

8;  000 

4,000 

Poimdf. 
1,000 
6,000 
10,000 
15,000 
20,000 
25^000 
80,000 
35,000 
40,000 
85,000 
30,000 
25,000 
20,000 
15,000 
10,000 
5,000 

Inek, 

0. 

.0012 
.0080 
.0047 
.0065 
.0082 
.0000 
.0116 
.0182 
.0116 
.0100 
.0088 
.0065 
.0047 
.0080 
.0014 

JiMik. 
0. 

Initial  load. 
B= 20,545,000. 

0. 

TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 
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No.  3313. 
Marks,  5. 
Diameter,  l'^0092. 
Sectional  area,  ,80  sqaare  inch. 
Ganged  length,  W. 
Temperature,  7(P  Pahr. 


In  ganged  length.    . 

ToteL 

Peraooare 

and 
xeooYory. 

Bet. 

Poundt. 

800 

4,000 

FnmdM. 

1,000 

5,000 

10,000 

15,000 

20,000 

25,000 

80,000 

25,000 

20,000 

15,000 

10.000 

5,000 

Inch, 

0. 
.0013 
.0080 
.0046 
.0065 
.0082 
.0100 
.0084 
.0006 
.0040 
.0032 
.0015 

Jnth. 
0. 

^000 

12,000 

16^000 
20,000 

0. 

24.000 

OA    AAA 

2U,  UUU 

10,000 

12.000 

8,000 

4:000 

.oooi 

InitUlloiid. 


B=:  29.006,000. 


Bm heated;  expansion,  ".0817  in  10". 


800 

16^000 

800 


1,000    I       0. 
20,000 


Estimated  tenperatnn,  5«2o  Fahr. 
0.  I  Initial  load. 


t'SS  I •.•??*..|--iiir!}«=«.i«.««- 


Expansion,  ".0614  in  10".    Estimated  temperataie,  98io  Fahr. 


800 

16,000 

800 


1,000 
20,000 


I  Initial  load. 


tSSl ■.'rj :oiiiii==3i.7iic«. 


Expansion,  ".0641  in  10".    Estimated  temperatore,  879o  Fahr. 

Initial  load. 


800 

1.000 

16.000 

20.000 

800 

1,000 

Ifl^OOO 

20.000 

800 

1,000 

16.000 

20,000 

800 

1,000 

16.000 

20,000 

800 

1,000 

1. 
.0080 

0. 

.0078 

.0080 

.0088 

.0078 

.0081 

.0074 

.0088 

E =23,608,000. 


Expansion, ''.0688  in  10".    TBstimated  temperatnr^  lOMo  pi^br. 


800 
16,000 

800 
16,000 

800 
16,000 

800 


1,000 
20,000 

1,000 
20,000 

1,000 
20,000 

1,000 

0. 

.0106 
.0001 
.0088 
.0086 
.0008 
.0080 

0. 

Initial  load. 


^E  =  18.016,000. 


Expansion,  ".0862  in  10".    Estimated  temperature,  1863o  Fahr. 


1,000 
10,000 

1,000 
10,000 

1,000 
15,000 

1,000 
15,000 

1,000 

0. 

.0061 
.0053 
.0052 
.0054 
.0103 
.0071 
.0092 
.0081 

0. 

8,000 
800 

8,000 

800 
12,000 

800 
12,000 

800 

During  the  preceding  hot  tests  the  har  received  a  permanent  set  of 
".0071.    Tempeiatnre,  TOO  Fahr. 


Initial  load. 
!>£  =  16,089,000. 

I  Bar  stretches  hetween 
>  readings,  hence  E  not 
I     computed. 


800 
4,000 
8,000 
12.000 


1,000 

5,000 

10.000 

15,000 


0. 

.0016 
.0034 
.0051 


I  Initial  load. 
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TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 


TSo.  3313---Gontinaed. 


Applied  lottd*. 

In  ganged  length. 

Bemarka. 

ToUl. 

Pnr  Bqnare 
luck 

and 

Set. 

Pounds. 
10,000 
20,000 
24,000 
20,000 
•  10,000 
12,000 
8,000 
4,000 

Pounds. 
20,000 
25,000 
30,000 
25,000 
30,000 
15,000 
10,000 
5,000 

Inek. 
.0069 
.0087 
.0106 
.0087 
.0070 
.0062 
•     .0086 
.0016 

Inch. 

Brs:27,868,000. 

0. 

No.  3318. 
Marks,  *8. 
Diameter,  r^0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  W. 
Temperatnre,  70^  Fahr. 


AppUedloada. 

In  ganged  lengtli. 

Bemarka. 

Total. 

Per  sqnare 
inch. 

and 
leooTeiy. 

Set. 

Pounds. 

800 

4,000 

8,000 

12,000 

10,000 

20,000 

24,000 

28,000 

82,000 

28,800 

24.000 

20,000 

16^000 

12,000 

8,000 

4.000 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
35,000 
40,000 
36,000 
30,000 
25,000 
20,000 
15.000 
10,000 
6,000 

Inch. 

0. 

.0014 
.0034 
.0050 
.0072 
.0090 
.0106 
.0122 
.0139 
.0128 
.0107 
.0091 
.0072 
.0055 
.0037 
.0020 

Jneh. 
0. 

Initial  load. 
B=:28,058.00a 

.0000 

TESTS   OF  IKON,  STEEL,  AND   OTHEB   MATEBIALS. 

No.  3324. 
Marks,  9. 
Diameter,  ^^0092. 
Sectional  area,  .80  sqaare  iifch. 
Ganged  len^h,  10^^ 
Temperature,  70o  Pahr. 
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Applied  l<»ds. 

In  gaagod  length. 

Bmiarka. 

TotftL 

^^nX" 

ElongfttioB 

and 
reooTery. 

S«t 

PouMdt. 

80O 
4,000 
8^000 
12,000 
18,000 
20,000 
24^000 
28.800 
32,000 
28,000 
24,000 
20,000 
16,000 
12,000 
8.000 
4,000 

PtnuuU. 
1,000 
6,000 
10,000 
1%000 
20,000 
25.000 
80,000 
86.000 
40,000 
35.000 
30,000 
26,000 
20,000 
15,000 
10,000 
5,000 

Ineh. 

0. 

.0015 
.0032 
.0060 
.0067 
.0088 
.0101 
.0118 
.0136 
.0117 
.0102 
.0084 
.0067 
.0050 
.0033 
.0016 

Inch. 
0. 

InitiiakMid. 
B  =  28,888,000. 

.0001 

No.  8322. 

Marks,  10. 
Diameter,  l'^0092. 
Sectional  area,  .80  sqaare  inch. 
Gaaged  length,  10^^ 
Temperatare,  70<^  Fahr. 


Remarks. 

ToUl. 

Per  iiqn»re 
inch. 

Blongation 

and 
recovery. 

Set 

P<mndt. 

800 

4,000 

8,000 

12,000 

16,000 

20,000 

2^000 

28.000 

82,000 

88^000 

24,000 

20,000 

16^000 

12.006 

8.000 

4.000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40.000 
85,000 
30,000 
25,000 
20,000 
15,000 
10,000 
6^000 

Ineh. 

0. 
.0012 
.0031 
.0048 
.0065 
.0082 
.0100 
.0116 
.0132 
.0116 
.0100 
.0088 
.0066 
.0048 
.0031 
.0014 

IneK 
0. 

Initial  load. 
B=29,545,000. 

.0000 

398  TESTS   OP   IKON,  STEEL,  AND   OTHEB   MATERIALS. 

No.  3315. 

Marks,  U. 
Diameter,  1''.0092. 
Sectional  area,  .80  sqaare  inch. 
Ganged  length,  W. 
Temperature,  70^  Fahr. 


IngMgedleiii^ta. 

Bemarkt. 

Totel. 

PerMinare 

and 
Teoov«ry. 

Set 

IVNHMif. 

800 

tZ 

12,000 
16,000 
20,000 
94,000 
28^000 
81,000 
28;  000 
24,000 
20,000 
16^000 
12,000 
8.000 
4.000 

1,000 
6,000 
10,000 
1^000 
20,000 
26,000 
80,000 
36,000 
40,000 
86,000 
80,000 
26,000 
20,000 
15,000 
10,000 
6.000 

IneK 

0. 

.0012 
.0030 
.0048 
.0066 
.0088 
.0100 
.0120 
.0187 
.0120 
.0100 
.0081 
.0066 
.0048 
.0080 
.0012 

Inch. 
0. 

Initial  load. 
E=28,467,000. 

0. 

No.  3316. 
Marks,  12. 
Diameter,  l''.0a92. 
Sectional  area,  .80  sqoaft  inch. 
Ganged  length,  W. 
Temperature,  7(P  Fahr. 


Applied  loads. 

In  ganged  length. 

Bemaclu. 

TotaL 

PerMaaie 

and 
recovery. 

Set 

Poimdff. 

800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
82,000 
28,000 
24,000 
20,000 
16,000 
12,000 
8,000 
4,000 

PoufuU. 
1,000 
6,000 
10.000 
15,000 
20,000 
25.000 
30,000 
36.000 
40,000 
36,000 
80,000 
25,000 
20,000 
16,000 
10,000 
6.000 

Inch. 
0. 

.0013 
.0029 
.0048 
.0066 
.0083 
.0101 
.0116 
.    .0136 
.0116 
.0101 
.0088 
.0066 
.0040 
.0031 
.0016 

Inch. 
0. 

Initial  load. 
E  =  28, 676, 000. 

.0001 

TESTS   OF  IRONj  STEEL,  AND   OTHER   MATERIALS. 

So.  3314. 
MarkSy  13. 
I>laineter,  V'.Wm. 
Sectional  area^  .80  square  indi. 
Chaaged  length,  W. 
Temperatnre,  70<^  Fahr. 
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AppUedlMids. 

Semarks. 

TdtaL 

^-mX" 

and 

Set 

800 
4,000 

Sooo 

12,000 
16^000 
20,000 
HOOO 
28.000 
82.000 
28^000 
24,000 
20,000 
16,000 
12  000 
81000 
4,000 

P9tmd$, 
1.000 
6.000 
10.000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 
85.000 
80.000 
25,000 
20,000 
15,000 
10.000 
6,000 

JndL 

0. 

.0013 
.0080 
.0048 
.0065 
.0062 
.0100 
.0117 
.0182 
.0U7 
.0100 
.0082 
.0066 
.0048 
.0030 
.0018 

JnOL 
0. 

ndtiallMid. 
Eb=  29,546,000. 

Na  3326. 
Marks,  14. 
Diameter,  r^0092. 
Sectional  area,  .80  square  inch. 
Oaoged  length,  10^'. 
Temperature,  IfP  Fahr. 


Bemarka. 

ToteL 

^•yr" 

and 
reooTery. 

Set 

PocoMlt. 
806 

4,000 
8.000 
12.000 
16.000 
20,000 
24,000 
28^000 

Sooo 

28,000 
24,000 
20^000 
16,000 

12;  000 

8^000 
4,000 

PiMMMlf. 

1.000 
6,000 
10,000 
16.000 
20,000 
26.000 
80.000 
86,000 
40.000 
85.000 
80,000 
26,000 
20,000 
15,000 
10,000 
^000 

Jndu 

0. 

.0016 
.0082 
.0046 
.0006 
.0084 
.0101 
.0116 
.0186 
.0118 
.0101 
.0066 
.0067 
.0060 
.0062 
.0016 

JndL 
0. 

Initial  load. 
E»28,880,000. 
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TESTS   OF   IRON)  STEEL,  AND   OTHER   MATERIALS. 


No.  3319. 

Marks,  16. 
Diameter,  1^0092. 
Sectional  area,  .80  square  inch. 
Oaaged  length,  W. 
Temperature,  70o  Fahr.  * 


AppUed  loads. 

JngMgodleoffUi. 

Bemarks. 

Total 

Per  square 
Inch. 

and 
reoorery. 

Set. 

800 
4,000 
8,000 
12^000 
18,000 
20,000 
24,000 
28,000 
32,000 
28,000 
24,000 
20,000 
18,000 
12,000 
8,000 
4000 

Foundt, 
1,000 
5,000 
10,000 
16,000 
20.000 
26,000 
80,000 
86,000 
40,000 
85,000 
80,000 
25,000 
20,000 
16,000 
10,000 
6,000 

Inch. 

0. 

.0016 
.0031 
.0048 
.0065 
.0082 
.0100 
.0118 
.0135 
.0118 
.0100 
.0084 
.0006 
.0049 
.0081 
.0016 

Ineh, 
0. 

luitiBlload. 
£=128,880.000. 



No.  3326. 
Marks,  16. 
Diameter,  l''.0a92. 
Sectional  area,  .80  square  inch. 
Gauged  length,  W. 
Temperature,  70^  Fahr.i 


AppUed  loads. 

IB  gamed  length. 

Reiuarko. 

TotaL 

Peraqoare 
Inok. 

ElengatioD 

and 
reooTery. 

Set. 

Ptowiub. 

800 

4,000 

8,000 

12,000 

10.000 

20,000 

24,000 

28.000 

82,000 

28,000 

24,000 

20,000 

18,000 

12,000 

8,000 

4,000 

P&wuU. 
1,000 
5,000 
10,000 
15,000 
20.000 
26,000 
30.000 
35,000 
40,000 
85,000 
80,000 
26,000 
20.000 
45,000 
10.000 
6,000 

Inch. 

0. 

.0013 
.0081 
.0047 
.0065 
.0083 
.0100 
.0117 
.0133 
.0117 
.0100 
.0088 
.0067 
.0050 
.0082 
.0013 

Ineh. 
0. 

iDltiaUoad. 
Es=a9.8S3,000. 

0. 

TESTS   OF   IBON,  ST££L^  AND   OTHEB  MATEBIALS. 

No,  3329, 
HarkSi  17. 
Diameter,  l''.00ft2. 
Sectional  area,  .80  square  inch. 
Oaoged  length,  10". 
Temperatoro,  70°  Fahr. 
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Applied  lowls. 


Total 


Per 


raqnare 

llMUL 


In  icanged  lengtli. 


SlongaUon 

«nd 
zeoorery. 


Set 


Bemarks. 


IVtmdt. 

aoo 
4,aoo 

8,000 
12.000 
16^000 

ao,ooo 

24.000 
28,000 
32,000 
28,000 
24,000 
20,000 
10,000 
12,000 
8.000 
4,000 


Fmmda. 
1,000 
5,000 
10,000 
15^000 
20,000 
25^000 
80.000 
85,000 
40,000 
85,000 
30,000 
25^000 
20,000 
15,000 
10,000 
5^000 


IndL 

0. 

.0012 
.0080 
.0047 
.0006 
.0061 
.0009 
.0115 
.0131 
.0115 
.0100 
.0082 
.0005 
.0048 
.0031 
.0015 


Inch. 
0. 


Tnitial  ^ff^. 


Es28,771,000. 


Bar  heated.    ExpansiOD,  ".0576  in  10". 
Fahp. 


800 
10^  000 

800 
10,000 

800 
12,000 

80O 
12^000 

800 
AOOO 


1,000 
20,000 

1,000 
20,000 

1,000 
15,000 

1,000 
16,000 

1,000 
15,000 

1,000 


0. 

.0100 
.0001 
.0004 
.0064 
.0002 
.0004 
.0068 
.0001 
.0067 
.0061 


Esttmated  temperature,  IOO60 


Initial  load. 

Specimen  yielding  under 
20,000  ponnds  per 


aqnarei 


E=r22,838,000. 


80O 
1^000 

800 
81 000 

80O 
8^000 

800 


1,000 
10,000 

1,000 
10,000 

1,000 
10,000 

1,000 


,0818  in  10". 
0. 


Estimated  temperature,  1400«>  Fahr. 


.0064 

.0071 


Initial  load. 


B=:14,m.00a 


H.  Ex.  14 


-26 
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TESTS   OP    IRON,  STEEL,  AND   OTHER   MATERIAX.S. 


The  y  ioldiDg  of  the  specimeu  under  10,000  pounds  per  square  inch  ten- 
sion while  heated  at  the  temperature  of  the  preceding  observations,  im- 
pairs the  accuracy  of  the  estimation  of  the  modulus  of  elasticity. 

Temperatiu-e,  70^  Fahr. 


AppUedlosuiH. 

In  faaged  length. 

Bemarka. 

Totol. 

Per  square 
inoli. 

Slongation 

and 
reoovery. 

Set. 

Pounds. 

800 

4,000 

8,000 

12.000 

16,000 

20,000 

24,000 

28.000 

32,000 

28,000 

24,000 

20,000 

16,000 

12,000 

8,000 

4,000 

82,000 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 
86,000 
30,000 
26,000 
20,000 
15,000 
10,000 
5,000 
40,000 

Inch. 

0. 

.0016 
.0034 
.0052 
.0060 
.0089 
.0102 
.0121 
.0135 
.0120 
.0102 
.0085 
.0067 
.0060 

.0012 
.0135 

Inch, 
0. 

Initialload. 
B»28,88&,000. 

• 

—.6664 
—.0004 

No.  3330. 
Marks,  19. 
Diameter,  l/'0029. 
Sectional  area,  .80  square  inch. 
Gauged  length,  10^'. 
Temperature,  70^  Fahr. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

TotaL 

Per  sqnaie 
inch. 

Elongation 

and 
recovery. 

Set. 

Pounds. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
82,000 
28,000 
24,000 
20,000 
16,000 
12.000 
8,000 
4,000 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
2.5,  0(H) 
30,000 
35,000 
40,000 
35,000 
30,000 
25,000 
24,000 
20.000 

6^000 

Ineh. 

0. 

.0014 
.0030 
.0047 
.0065 
.0081 
.0008 
.0115 
.0132 
.0116 
.0100 
.0081 
.0065 
.0048 
.0031 
.0015 

Ineh. 
0. 

luiUal  load. 
£=29,645,000. 

0. 

TESTS   OF   lEON,  STEEL,  AND   OTHEB   HATERIAXJ3. 

No.  3328, 
Marks,  20. 
Diameter,  1''.0092. 
Sectional  area,  .80  square  inch. 
Gaaged  length,  lO'^ 
Temperature,  70^  Fahr. 
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Applied  loads. 

In  gMiged  length. 

w- 

Bemarks. 

TotiJ. 

^"inX" 

and 
leooTaty. 

Set. 

PomdM. 
800 
4.000 

8^000 
12,000 
18,000 
20^000 
24^008 
S080 
82,000 

24,000 
30,000 
18.000 
12,000. 
8.000 
4.008 

PmmdB. 
1,000 
5,000 
10,000 
16^000 
20.000 
26,800 
80,000 
85^000 
40.000 
85,000 
80,000 
25,000 
20,000 
15,800 
10.000 
6,080 

Inek. 

0. 

.0014 
.OOCl 
.0048 
.0085 
.0081 
.0009 
.0118 
.0132 
.0117 
.0090 
.0083 
.0087 
.0060 
.0088 
.0018 

Jneh, 
0. 

Initial  load. 
E  =  29,545,000. 

.0002 

Fo.  3327. 

Marks,  21. 
Diameter,  1^^0092. 
Sectional  area,  .80  square  inch. 
(teoged  length,  10^^ 
Temperature,  70^  Fahr. 


In  ganged  langth. 

Bemarka. 

Total. 

inon. 

Elongation 

and 
reoovery. 

Set. 

Poimdt. 
800 

4,000 
«,800 
12,000 
18,000 
20,000 
24,000 
28,000 

«a»ooo 

2^008 
24,000 
20,000 
18,000 
5^000 
8,000 
4,008 

Ptotm4ff. 
1.000 
5,000 
18,000 
15,000 
20,000 
26,000 
80,000 
88^000 
40,000 
85.000 
80.000 
26,000 
20.000 
15,000 
10,000 
5,000 

JtMA. 

0. 

.0018 
.0031 
.0049 
.0088 
.0988 
.0101 
.0117 
.0184 
.0118 
.0101 
.0084 
.0008 
.0050 
.0032 
.0016 

Inch. 
0. 

Initial  load. 
£=29,104,000. 

.0001 

TEMPERATURE  TESTS. 


INITIAl  COMPRESSION  FOLLOWED  BY  TENSION  STRESSES, 

AI7D  COMPRESSED  BARS  WHICH  ARE  RESERVED 

FOR  FURTHER  TREATMENT. 


fh4 
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TESTS   OF   IBON,  STEEL,  AND   OTHER   MATERIALS. 


407 


Marks,  4. 


No.  3342. 
Farm  of  specimmi. 

4" 


tr009a  Otamaten 


Euds  faced  off  flat. 

Sectional  area  of  stem,  .80  sqaare  inch. 

Gaaged  length,  &'. 


Ingftogedl«ng«h. 

R«mtfk8. 

TotoL 

PerMman 

Compre«- 
aion. 

8«t. 

Pmmdt. 

800 
4,000 
8^000 
12,000 
18.000 
20,000 
24,000 
28,000 
S^OOO 
38,000 
40,000 
44,000 
48,000 
48,800 
40.600 

64.100 

PPMMto. 

1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
86,000 
40,000 
46.000 
50,000 
66.000 
60,000 
Ol.OOO 
62,000 

82,000 
07,025 

0. 

.0008 
.0014 
.0023 
.0081 
.0039 
.0047 
.0058 
.0063 
.0071 
.0080 
.0080 

JiMft. 

0. 

loitialloAd. 

Elastic  UmlU  SastaiiMd 
momenturily  then  load 
fell  aud  bar  defleoted. 

After  2  miDatea. 

Ultimate  stronKtb. 

0. 

0. 

.0001 

.0001 

.0001 

.0002 

.1078 

Failed  by  triple  flexure. 


408  TEST8   OF   IRON,  STEEL,  AND   OTHES   MATERIALS. 

Fo.  3343. 

Marks.  4. 

Same  lorm  aB  specimen  Fo.  3342. 

Diameter,  ^'.0092. 

Sectional  area,  .80  square  inch. 

(Gauged  leng^,  6^^ 


Ingmgedtongtli. 

BamirlEB. 

Total. 

"^•yar* 

Compros 
sion. 

Bet 

Poundt, 
800 

8^000 
18,000 
M^OOO 
82^000 
88,000 
40,000 
44,000 
44,800 
4^600 
48,400 
47,200 
48.000 

8,000 
18.000 
24,000 
32,000 

P9und$. 

1,000 
10,000 
20,000 
80,000 
40,000 
46,000 
60,000 
66,000 
68,000 
67,000 
58,000 
60.000 
80,000 
10,000 
90,000 
80,000 
40.000 
60.0C0 
40,000 
80,000 
20,000 
10,000 

Inch. 

0. 

.0016 
.0031 
.0048 
.0086 
.0078 
.0082 
.0001 
.0002 
.0098 
.0088 
.0008 
.0880 
.0790 
.0616 
.0881 
.0860 
.0870 
.0664 
.0839 
.0620 
.0809 

r- 

Initial  kwd. 
SlMttoUmlt. 

0: 

.0008 

.0008 

.0784 

.0786 

Compression  test  discontinued. 

Stem  deflected,  v.  sine  '^01}  on  chord  of  6'^ 

Specimen  turned  down,  for  the  purpose  of  straightening  the  stem,  to 
'^96I  diameter  and  then  tested  by  tension,  after  resting  without  load 
12  days  16  hours. 


TESTS   OP   IBON,  STEEL,  AND   OTHBB   MATERIALS. 
Fo.  3343a. 

Tension  Test. 

t>iameteT9  ".961. 

Sectional  area,  .726  sqaare  inch. 

Ckuiged  len^^,  5". 
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Bemarka. 

TotaL 

Per  square 

iDOh. 

Set 

Potmdi, 

786 

8,625 

7,260 

10,875 

14,600 

18^125 

21.760 

26^875 

26^100 

27,560 

28,000 

8,825 

7^250 

10.875 

14,500 

18,125 

21,760 

26^875 

21,760 

18,125 

14,500 

10,876 

7260 

8,025 

^^ 
82.026 
28,000 

14,680 
81^780 
20^000 
82,826 
88,008 
81,750 
14.600 
7,260 

Pomid9. 

1,000 

5;  000 
10,000 
16^008 
20.000 
25^000 
30,000 
35,000 
88.000 
87,000 
88,000 
40,000 

6^000 
10,000 
15,000 
20,000 
25000 
30.000 
36,000 
80,000 
26^000 
20,000 
16,000 
10,000 

5,000 
45.000 
50,000 
46.000 
40,000 
30.000 
20,000 
10,000 
10.000 
20,000 
80,000 
40,000 
46,000 
40^008 
80.000 
20^000 
10,000 

0. 

.0087 
.0015 
.0028 
.0092 
.0041 
.0051 
.0002 
.0088 
.0127 
.0138 
.0108 
.0106 
.0114 
.0122 
.0181 
.0140 
.0148 
.0158 
.0150 
.0141 
.0188 
.0124 
.0116 
.0106 
.0273 
.0480 
.0452 
.0444 
.0426 
.0408 
.0387 
.0888 
.0401 
.0420 
.0440 
.0460 
.0442 
.0425 
.0407 
.0887 

Inch. 
8. 

0. 

0. 

0. 

.8000 
.0001 
.0001 
.0005 

Initlalload. 
XlaatleUinit. 

."oooi"* 

.0180 

.0888 

.0878 

Bar  set  aside  for  fiirther  rest. 
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TESTS   OF  IRONy  STEEL,  AND   OTHfiR  MATERIALS. 
No.  3344. 


Mai'ks,  4, 

Same  form  as  No.  3342. 

Diameter,  r'.0092. 

Sectioiial  area,  .80  square  inch. 

Gaaged  length,  !y\ 


ImgansMllAqftik 

Benurks. 

Total. 

Pwaqiure 

Compres- 
sion. 

8«L 

P9Wid$, 

800 
8,000 
18,800 
24»000 
82,000 
40,000 
82,000 
24,000 
18,000 
8^000 
$000 
18.000 
24.000 
82,000 
40,000 
44,000 
44,800 
46^600 
48^400 
47,200 
48^000 
44,000 
40,000 
38,000 
24,000 
18,000 
8.000 
8.00U 
18.000 
24.000 
32,000 
40,000 
32,000 
24,080 
18,000 
8.000 

Poftndi. 
1,000 
10,000 
20,000 
30,000 
40,000 
60,000 
40,000 
30,000 
20.000 
10,000 
10,000 
20,000 
30,000 
40.000 
60,000 
65,000 
66.000 
67,000 
68,000 
68,000 
80,000 
66,000 
60,000 
40,000 
80,000 
20.000 
10,000 
10,000 
20,000 
30.000 
40,000 
60.000 
40,000 
80,000 
28,000 
10.000 

Inch, 

0. 

.0015 
.0882 
.0048 
.0088 
.0088 
.0066 
.0048 
.0038 
.0018 
.0018 
.0038 
.0050 
.0088 
.0083 
.0091 
.0098 
.0096 
.0098 
.0098 
.1062 
.1046 
.1087 
.1018 
.0998 
.0979 
.0957 
.0950 
.0907 
.0988 
.1005 
.1027 
.1010 
.0092 
.0975 
.0955 

Inch. 
0. 

Initial  Und. 
Elaatlclimit. 

.0802 

.0886 

.0887 

Compression  test  discontinued. 

Permanent  deflection,  ".04t  v.  sine  on  chord  of  6'^ 

Specimen  tnmed  down  to  '^973  diameter  for  the  porpose  of  straight- 
ening the  stem,  and  then  tested  by  tension;  interval  of  rest  between 
compression  and  tension  tests,  12  days  18  hoars. 


TKSTS  OF  IRON,  BTEELy  AND   OTHER   MATERIALS. 

Fo.  3344a. 
Tension  test. 
Diameter,  ''.973. 

Sectional  area,  «7436  square  inch. 
Gauged  length,  5''. 
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AppUedkiidB. 

IB  ganged  lengih. 

Semarka. 

TotaL 

Persqnaie 
inch. 

Elongation. 

Set. 

Potmdt. 
744 
8.718 
7,436 
11,154 
14,878 
18,600 
^308 
28,068 
23.796 
24,640 
25.283 
20.026 
26^770 
27,514 
26,258 
S^OOl 
29.744 

8a;308 

14,878 

7,486 

7,436 

14.872 

22.808 

29.744 

33,462 

29.744 

22,808 

14.872 

7:486 

7,488 

14.872 

22.808 

29,744 

iS462 

87,180 

29.744 

82^308 

14,872 

7.4.% 

7.486 

14.872 

22^808 

29.744 

87.180 

87)180 
29^744 
22.808 
14.872 
7,486 
7.436 
14,872 
22.808 
29.744 
87.180 
40.888 
44,616 
87,180 
2^744 

14.872 
7,488 
7,486 
14.872 
22.808 
20^744 
87,180 

Poundt, 
1,000 
6,000 
10.000 
16,000 
80.000 
25,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35^000 
86,000 
87,000 
88^000 
89,000 
40,000 
80^000 
20,000 
10,000 
10,000 
80.000 
80,000 
40,000 
45,000 
40,000 
80.000 
20,000 
10.000 
10.000 
20,000 
80,000 
40,000 
45,000 
60,000 
40,000 
80,000 
20,000 
10.000 
10,000 
20,000 
30,000 
40,000 
50,000 
55.000 
50.000 
40,000 
80.000 
20.000 
10,000 
10,000 
20,000 
80;  000 
40.000 
50.000 
66,000 
60.000 
50,000 
40,000 
80.000 
20.000 
10.000 
10.000 
20.000 
80,000 
40,000 
50,000 

Inch. 

0. 

.0007 
.0015 
.0028 
.0032 
.0041 
.0049 
.0058 
.0054 
.0056 
.0059 
.0068 
.0075 
.0116 
.0135 
.0147 
.0162 
.0147 
.0128 
.0110 
.0109 
.0126 
.0146 
.0167 
.0288 
.0274 
.0267 
.0239 
.0219 
.0217 
.0235 
.0268 
.0272 
.0287 
.0458 
.0437 
.0419 
.0400 
.0379 
.0876 
.0395 
.0418 
.0433 
.0462 
.0686 
.0678 
.0660 
.0640 
.0620 
.0600 
.0595 
.0616 
.0682 
.0668 
.0676 
.0694 
.0966 
.0087 
.0019 
.0900 
.0878 
.0858 
.0852 
.0871 
.0890 
.0910 
.0032 

IndL 
0. 
0. 
0. 
0. 
Oi 
0. 
.0001 

Initial  load. 
Elaatio  limit. 

.0006 

.0098. 

.0201 

.0361 

.0580  ' 

.0888 

412 


TESTS   OF  IBON,  STEEL,  AJSTD  OTHER   MATERIALS. 


ITo.  3344a^-43ontinaecL 


AppUed  ymdM. 

Bemarte. 

T«teL 

^^^ssr 

SIOQCittoB. 

Set. 

Ptowkb. 

28,808 

7,488 
7,488 
14,872 
22,808 
28^744 
87,188 
44,818 

61;  082 
44,818 
87^188 
28^744 
^888 
1<872 
7^488 
7488 
14,872 
22,808 
28^744 
87,180 
44,818 
87,180 
28,744 
28,888 
14,872 
71488 

80,000 
86^000 
80.000 
60,000 
40,000 
80,000 
20,000 
10,000 
10.000 
20,000 
80,000 
40,000 
60^000 
80,000 

70,000 
88,000 
00,008 
40^000 
80,000 
20,000 
10,000 
10,000 
20,000 
80.000 
40.000 
80,000 
80.000 
50.000 
40,000 
30.000 
20,000 
10,000 

/Mft. 
•  0810 
.1388 
.1800 
.1282 
.1281 
.1240 
.1220 
.U08 

.im 

.1210 
.1280 
.1860 
.1271 
.1285 

.1718 
.1708 
.1880 
.1880 
.1888 
.1814 
.1504 
.1685 
.1004 
.1824 
.1845 
.1888 
.1680 

.ion 

.1861 
.1081 
.1610 
.1589 

IndL 

,8iisUliied  this  loud  2 
Ifeoan. 

BMtedlhovr. 

.1178 

.1670 

.im 

Test  diaoontinaed. 


TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  3347. 

ImnAL  OVEB-OOMPBESSION. 

Harks,  4. 

Speeimen  same  form  as  Ko.  3342. 

Diameter,  r'.0092. 

Seetioiial  area,  .80  square  inch. 

G(aaged  length,  6^'. 

ISiidsfiGMsed  off  flat. 
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IngMcedlAiigth. 

BMMirkfl. 

TotaL' 

''sar* 

ConpiM- 
■km. 

Set. 

800 

18,000 
84,000 
83,800 
40^000 
44,000 
44,800 
46^000 

48^000 
48,000 

1,000* 
10,000 

40,000 
80^000 
66.000 
58,000 
87^000 
68^000 
68^000 
81^800 

81^000 

Inch. 

8l 

.0016 
.0082 
.8018 
.8008 
.0088 
.0000 
.0888 
.0084 
.0086 
.0088 
.0100 

.0788 

InA, 
0. 

Initfadload. 

Slastio  limit.  Sustained 
leAdmomentarily.  then 

oerredneedlond. 

.0001 

Oompression  test  disoontmued. 
Pennaaent  deflection,  ''.03  on  5^'  chord. 


414  TESTS  OF   IRON,  STEEL,  AND   OTHER   BIATERIALS. 

No.  3348. 
iNITtAL  OVBR-OOMPBESSION. 

Marks,  4. 

Same  form  as  No.  3342. 

Diameter^  l''.0a02. 

Sectional  area,  .80  sqaare  Inch. 

Oaaged  length,  &'..  ^ 

Bnds  fiEiced  off  flat 


In  gauged  length. 

Remarka. 

Total 

P«rMii«re 
Inoh. 

Compres- 
sion. 

Set. 

Poundt, 
800 
8,000 
18^000 
84,000 
82,000 
40,000 
44,000 
44,800 
46,800 
48,400 
47,200 

Poundt, 
1,000 
10,000 
20,000 
80.000 
40,000 
60,000 
55.000 
68,000 
57.000 
58,000 
60.000 
68,000 
68,000 

98,000 

Inch. 

0. 

.0014 
.0030 
.0048 
.0084 
.0080 
.0088 
.0091 
.0098 
.0094 
.0008 
.0006 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
After  2  minntes. 
After  8  minntes  rapid 

yielding  took  plaoe. 
After  5  minutes. 

.0964 

.0848 

Compression  test  discontinned. 
Permanent  deflection,  '^03  or  ^"  chord. 


TESTS   OF   IRON,  STEEL,  AND   OTHER    MATERIALS. 
No.  3349. 

Initial  OveB'Gobipbession. 

Marks,  4. 

Same  form  as  Ko.  3342. 

Diameter,  1''.0092. 

Sectional  area,  .80  square  inch. 

Ganged  length,  5'\ 

Bnds  faced  off  flat. 
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Applied  loads. 

In  canged  Iflaogth. 

Bemirks. 

Total. 

Per  Miure 
InoVi. 

Compr«s»- 

fliOD. 

Set 

Pounds, 

800 

8,000 

18,000 

24.000 

^SS 

44,000 
44,800 
45,800 
48,400 
47,200 

Pounds, 
1.000 
10,000 
20.000 
80,000 
40.000 
50,000 
66,000 
68,000 
57.000 
58.000 
69,000 

60,000 

Jndi. 

0. 

.0015 
.8081 
.0048 
.0064 
.0081 
.0000 
.0091 
.0098 
.0006 
.0097 

.0927 

0. 

IidtiAlloftd. 

ElMtio  Unit  Mstttined 
load  8  minatM,  thou 

redacedload. 
Afterimlniites. 

.0001 

.0814 

Compression  test  discontinned. 
Permanent  deflection,  "M  in  V. 


416  TESTS   OF   IfiON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3352. 

Initial  Over-Oompression. 

Marks,  4. 

Same  fonn  as  No.  3342. 

Diameter,  1^^0092. 

Sectional  area,  .80  sqaare  inch. 

Gaaged  length,  &'. 

Ends  &oed  off  flat. 


AppUedkMdi. 

IngaasedlABgth. 

Banuirka. 

ToteL 

Pwaqnwe 

""^sr 

86t 

PlHHUlf. 

800 
8L00O 
18.000 
84,000 
82,008 
40.000 
44.008 
44,800 
46,800 
40,000 
47,200 

1.000 
10,000 
20.000 
80,000 
40.000 
50,000 
65,000 
66,000 
67,000 
66.000 
60.000 
68.000 
68.000 
68,000 

58,000 

Jim*. 

a 

.0016, 

.oosr 

.0048 
.0004 
.0081 
.0080 
.0082 
.0084 
.0088 
.0007 
.0088 
.0100 
.0110 

.0075 

Ineh. 
0. 

loltUllMld. 

After  Imlnate. 
After  14  minatea: 
After  2{  minutes.  After 
8  minatee   speoimeii 

AftwtmiBntoi. 

0. 

.0888 

Compression  test  discontinaed. 
Permanent  deflection,  ^^04  in  5f'. 


TESTS   OF  IBON,  STEEL,  AND   OTHER   MATEBIAIiS. 

'So.^35S. 

Initial  Oybboomprbssion. 

Mark,  4. 

Same  form  as  No.  3342. 

Diameter,  1''.0092. 

Sectional  area,  .80  square  inch. 

Graaged  length,  &'. 

£nds  faced  off  flat. 
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ApiOled  loads. 

Ihipuigedlaicth. 

BMDttrks. 

TotaL 

Feraqnazo 

Compres- 
sioii. 

EM. 

PoutuU. 
800 
8,000 
16,000 
34,000 
82,000 
40,000 
44.000 
44,800 
46.600 

^.Z 

48.000 
48,800 

44,800 
451600 
46^400 
40,000 
82^000 
24,000 
16,000 
8,000 
8,000 
16,000 
24,000 
32,000 
40,000 
32,000 
24,000 

Povndt. 
1.000 
10,000 
20.000 
80,000 
40,000 
60,000 
65,000 
66^000 
67.000 
68,000 
50,000 
00,000 
61,000 

66.000 
67,000 
68,000 
60.000 
40.000 
30.000 
20,000 
10,000 
10,000 
20,000 
.80,000 
40,000 
60,000 
40,000 
80.000 
20,000 
10.000 

Inch. 

0. 

.0015 
.0082 
.0048 
.0065 
.0081 
.0080 
.0002 
.0085 
.0006 
.0008 
.0100 

JncJL 
0. 

Initialload. 

Xlattio  limit 
Loud  rMohed,  Irat  ImnM- 
diatdyfdl^rapid  yields 
ioff  taldns  puco. 
)Sliowinffii^Biftioiial  oom- 
>   vroMtonandftriediioed 

.0002 

.0806 
.0817 
.0832 

,0807 
.0780 
.0770 
.0751 
.0744 
.0761 
.0778 
.0787 
.0816 
.0800 
.0785 

.Vim 

.0740 

.0780 

.0730 

H.  Ex.  14 21 


418  TESTS   OF   IBOK9  STEEL,  AND   OTHER  HATEBIALS. 

No.  3354. 

Initial  Gohpbession. 
Marks,  4. 

Same  form  as  No.  3342. 
Diameter,  l'^0(»2. 
Sectional  area,  .80  square  inch. 
Gaaged  length,  5^'. 
Ends  faced  off  flat 


Jmg^gfiiihmt^ 

B«niorks. 

TotaL 

^•LX" 

Comprea- 
•ton. 

Set. 

Jhnmdt. 

800 

8;  000 

18,000 
24,000 
82,000 
40.000 
44.000 
44,800 
46,000 
48»400 
47,200 

800 
8,000 

18,000 
24^000 

Sooo 

40,000 

82,000 

24,000 

16,000 

8^000 

8,000 

18.000 

24.000 

82,000 

40.000 

82,000 

24,000 

18,000 

8.000 

PMNUlf. 

1.000 
10,000 
20,000 
80,000 
40.000 
60,000 
66.000 
68,000 
67,000 
68,000 
80,000 
60,000 

1,000 
10.000 
20,000 
80,000 
40,000 
60.000 
40,000 
80,000 
20,000 
10.000 
10,000 
20,000 
80,000 
40.000 
60,000 
40,000 
80,000 
20,000 
10,000 

JndL 

0. 

.0016 
.0081 
.0048 
.0084 
.0081 
.0800 
.0091 
.0086 
.0006 
.0007 
.0008 

IiuHL 
0. 

Initial  load. 
After  IniBiila. 

0. 

.0006 

.0020 
.0037 
.0058 
.0070 
.0067 
.0088 
.0088 
.0066 
.0020 
.0010 
.0086 
.0062 
.0008 
.0086 
.0080 
.0052 
.0088 
.0020 

.0806 

.0004 

Compression  test  discontinaed. 

Under  the  maximum  compression  stress  applied  the  specimen  was 
evidently  on  the  point  of  yielding  rapidly;  the  load  was  released  for 
the  purpose  of  determining  the  appreciable  effect,  if  any,  of  this  olose 
approach  to  a  considerable  permanent  set. 


TESTS   OF   IRON,  STEEL,  AND   OTHEB   MATEBIALS. 
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From  the  behavior  of  other  specimeDS  taken  from  the  same  H"  hot- 
rolled  bar  which  this  specimen  came  from,  it  is  evident  that  considera- 
ble yielding  wonid  have  occnrred  under  the  maximum  load  here  applied, 
had  the  stress  been  prolonged ;  however,  at  the  expiration  of  1^  min- 
utes the  maximnm  stress,  59,000  pounds  per  square  inch,  was  released. 

The  specimen  after  2  hours'  rest  was  then  strained  by  tensile  stresses, 
as  follows: 


No.  3354a. 


Gauged  length,  4^^9995. 


Applied  loads. 


TotaL 


Persqnare 


Ksqiu 
Inon. 


In  ganged  length. 


ElongatioD.       Set. 


Bemarka. 


800 
4.000 
S^OOO 
12,000 
10^000 
20,000 
24.000 
28^000 
32,000 
30,000 
40,000 
8,0A0 
10.000 
24,000 
88.000 
40,000 
82,000 
24.000 
18,000 
8,000 
40.0U0 
40,H00 
41,800 
42,400 
43,200 
44^000 
44,800 
43,000 

40,000 
82,000 
24^000 
18,000 
8,000 
8,000 
18.000 
24,000 
88,000 
40,000 
44,000 
40.600 

40,000 
82.000 
24,000 
18,000 
8,000 
8,000 
10,000 
24,000 
82,000 
40,000 
8^000 
24.000 
10,000 

8;  000 


Pmtnda. 
1,000 
0^000 
10,000 
15.000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
60,000 
10,000 
20,  COO 
.30,000 
4U,000 
60,000 
40,000 
80,000 
20,000 
10.000 
50,000 
51,000 
52,000 
53,000 
54.000 
56.000 
50,000 
57,000 
57,000 
50,000 
40,000 
80,000 
20,000 
10,000 
10,000 
20,000 
80,000 
40,000 
60,000 
55,000 
57,000 
57,000 
60.000 
40,000 
80,000 
20,000 
10,000 
10,000 
20,000 
80,000 
40,000 
60,000 
40,000 
80,000 
20.000 
10,000 


Inch, 

0. 

.0006 
.0016 
.0026 
.0034 
.0048 
.0052 
.0061 
.0070 
.0080 
.0080 
.0021 
.0030 
.0056 
.0074 
.0001 
.0076 
.0067 
.0040 
.0022 
.0002 
.0004 
.0096 
.0008 
.0100 
.0102 
.0104 
.0108 
.0121 
.0116 
.00P6 
.0070 
.0061 


.0006 
.0115 
.0124 
.0145 
.0975 
.0005 
,0046 
.0026 


.0675 
.0695 
.0016 
.0086 
.0066 
.0040 
.0020 
.0901 
.0680 


0. 


Initial  load. 


.0002 


.0007 


.0008 


After  1  mlnnta. 


.0028 


After  2  minntea. 


.0880 


Speolmen  rested  under  1,000  pounds  per  square  inch  tension  44  hours. 


420  TESTS   OF  IRON,  8TEBL,  AND   OTHER   MATERIALS. 

Ko.  3354a— Continued. 


Applied 


ToteL 


PMHldt. 

MO 
8,000 

le^ooo 

24,000 
S8,000 
4A.000 
82,000 
24,000 
10,000 
8,000 

Sooo 

10,000 
94.000 
82,000 
40,000 
82,000 
24,000 
10,000 
8,000 
44,000 

44,800 
48,000 
48,400 
47,200 
48,000 
48,800 
48,000 


60,400 
61,200 

48,000 
40,000 
88,000 
24^000 
18^000 
8,000 
8.000 
18,000 
24,000 
82,000 
40,000 
48,000 
40,000 
88,000 
94,000 
10k  000 

8;  000 


PerMnaze 


In  gMiKed  length. 


SX"®"*****"^ 


POtMMb. 

1,000 
10.000 
20,000 
80,000 
40,000 
60,000 
40,000 
80,000 
20,000 
10,000 
10,000 
20,000 
80,000 
40,000 
60,000 
40,000 
80,000 
90,000 
10,000 
68,000 

6&000 

07^000 
681000 

60,000 
80^000 
0,000 
88,000 
82^008 
82,000 
68.000 
64.000 
04,000 
00.000 
60,000 
40,000 
80,000 
20.000 
10.000 
10,000 
20,000 
30,000 
40.000 
60,000 
80,000 
50,000 
40,000 
80.000 
20.000 
10,000 


Inch, 

0. 

.0018 
.0034 
.0052 
.0070 
.0088 

.oon 

.0058 
.0086 
.0018 
.0017 
.0038 
.0054 
.0071 
.0088 
.0071 
.0058 
.0088 
.0017 
.0087 

.0101 
.0188 
.0108 
.0107 
.0108 
.0111 
.0117 
.0121 
.0128 
.0128 
.0188 
.0144 
.0137 
.0118 
.0101 
.0088 
.0004 
.0045 
.0043 
.0000 
.0080 
.0008 
.0118 
.0138 
.0118 
.0101 
.0088 
.0068 
.0045 


Bet. 


Jneh, 
0. 


.0001 


.0087 


.0028 


Bemarkt. 


Micrometer  zeaet  to  sero. 


Rested 
honn. 


thlaloedll 


After  1  mimite. 
After  2  minntee. 


After  1  minate. 


Test  dJsoonttnned. 

Test  resumed  after  1 0  days*  rest  without  load.    Loads  applied  on  basis 

of  original  sectional  area. 
Micrometer  reset  at  sero. 


8,000 
18,000 
24,000 
82,000 
40,000 
48,000 
40,000 
82,000 
24,000 
18,000 

8,000 
61,200 
52.000 
52,800 


1,000 
10.000 
20,000 
80,000 
40,000 
50,000 
00,000 
60.000 
40.000 
80,000 
20.000 
10,000 
64,000 
65,000 
86,000 
87,000 


0. 

.0015 
.0033 
.0051 
.0068 
.0085 
.0103 
.0085 
.0008 
.0060 
.0038 
.0015 
.0112 
.0114 
.0U6 
.0118 


0. 


.0001 


Initial  load. 


Tension  test  discontinuedi  and  compression  test  made  1  hoar  later. 
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OoMPBBSsiON  Test. 

ISO.  33546. 

Gktaged  length  (on  original  5-itkoh  section).  5.085 J:. 

Pounds  i)er  sqoare  inch  applied  on  basis  or  original  seotional  area. 


Itomrks. 

ToteL 

Pemqiwe 
inoh. 

CompvM- 
alon. 

Set. 

Fotmd9. 
800 
4,008 
8,000 
12^000 
18,000 
20,000 
24,000 

84,080 
18,000 

8;  000 
8;  000 

18,000 
24,000 

1,000 
6^800 
10,000 
16^000 
20,000 
25,000 
80,000 
85,000 
30,000 
20.000 
10,000 
10,000 
20^000 
80,000 

Jm)L 
8. 

.0006 
.0013 
.0022 
.0088 
.0042 
.0057 
.OIU 
.0107 
.0080 
.0073 
.0072 
.0088 
.0108 

Inch. 

0. 

0. 

0. 

0. 

0. 

iBitialUMd. 

.0011 

.0067 

.0067 

Compression  test  discontinued. 

Light  chips,  taken  over  stem  and  threaded  sections  to  straighten  the 
specimen,  and  then  loaded  by  tension.  Interval  between  compression 
and  tension  loadings,  2^  hours. 


Tension  Test. 
No.  33540. 


Diameter,  ^^993. 

Sectional  area,  .774  square  inch. 

Gauged  length  (new),  5'^ 


InCMigedleDetii. 

Bemarks. 

Total. 

Perioiuae 

BlonflA- 
tio£ 

Set. 

PtoMMfff. 

Patmdt. 

Inth. 

iiuA. 

T74 

1,000 

a 

8. 

8,874 

6,000 

.8007 

0.    . 

Initial  load. 

7,740 

10,000 

.0016 

0. 

11,810 

15,000 

.0085 

.0002 

1^480 

20,000 

.0086 

.0002 

18,860 

25.000 

.0046 

.0005 

27,000 

30.000 

.0068 

.0007 

85,000 

.0070 

.0010 

8O1868 

40,000 

.0086 

.0016 

84,880 

46.000 

.0100 

.0021 

88;  700 

60,000 

.0118 

.0080 

42,670 

55,000 

.0188 

.0038 

40.440 

80,000 

.0182 

.0052 

60,810 

66,000 

.0188 

.0076 

Test  discontinued. 


TEMPERATURE  TESTS. 


BARS  STRAINED  BY  TENSION  WHILE  HOT,  AND  SUBSEQUENTLY 
TESTED  BY  COMPRESSION  WHEN  GOLD. 


1*£STS   OF  IBONi    STEEL,    AND   OTHER  MATERIALS. 
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'So.  3338. 
Marks,  9. 
Diameter,  l'^0092. 
Sectional  area,  .80  sqaare  inch. 
Gaaged  length,  W. 
Temperature,  8(P. 


Applied 


TotaL 


PeraqoAre 


erMQ 
incli. 


Ib  gMifed  IfiDgth* 


SloDgfttion 

and 
recovery. 


Bet 


Bemarlw. 


Pwmdt. 
800 
S^OOO 
10,000 
24,000 
82,000 


P€und$. 
1,000, 
10, 000* 
20,000 
30,000 
40,000 


Indh, 

0. 

.0028 
.0064 
.0097 
.0130 


0. 


InUlAllMid. 


— .OOOL 


Es  20,771,000  pounds 
per  aqoftre  inch. 


Bar  now  heated  to  an  estimated  tempera- 
tare  of  M20.    Sxpaneion,  ''.0370  in  10". 

800 

ia»ooo 

800 
11,000 


12,000 

800 

12,000 

800 

800 

4,000 

8,000 

12,000 

10,000 

12^000 

10,000 

12,000 

8,000 

4^000 

800 


1.000 

0. 

15,000 

.0053 

1,000 

.0050 

15^000 

.0056 

1.000 

.0052 

15,000 

.0050 

1.000 

.0050 

15,000 

.0066 

1,000 

.0050 

1,000 

0. 

5.000 

.0014 

10,000 

.0083 

15.000 

.0004 

20.000 

.0070 

16^000 

.0050 

20,000 

.0070 

15.000 

.0055 

10.000 

.0038 

5,000 

.0010 

1.000 

0. 

.0019 
.0021 
.0022 
.0020 
.0020 
.0021 
.0017 
.0022 


Estimated  temperature.  1200o  Fahr. 
pansfon.  ".0782  in  10". 


800 
.8,000 

800 
8.000 

800 
8^000 

800 
8,000 

800 


Ex- 


4.000 
8.000 

8.800 

9^000 


1.000 

0. 

10.000 

.0051 

1.000 

.0045 

10.000 

.0050 

1.000 

.0040 

10,000 

.0040 

1.000 

.0045 

10.000 

.0049 

1.000 

.0048 

1.000 

0. 

5.000 

.0024 

10,000 

.0065 

10.000 

.0004 

11,000 

.0006 

11.000 

.0074 

12,000 

.0081 

12,000 

.0080 

Initial  load. 


E  s=  24.011,000  pounds 
per  square  inch. 


Initialload. 


Initial  load. 


B  a  18.047,000  pounds 
per  square  inch. 


Initialload. 

After  2  minutes. 
Do. 
Do. 
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No.  3338— Continued. 


Applied  loads. 


TotaL 


Powidt. 
10^  400 

11,000 

14,400 

1^000 


Per  aqaare 
incD. 


Poundt. 
18,000 
18.000 
lfi,000 
18,000 
18.000 
18.000 
20,000 
20,000 
28^000 
20,000 
20,000 
20,000 


In  gauged  length. 


Slongation 

and 
recovery. 


Iwtk. 
.0100 
.0104 
.0184 
.0140 
.0190 
.0288 
.0200 
.0356 
.0405 
.0468 
.0510 
.0544 


Sou 


Jnek. 


HotteoldlMOBliiuied,  Totitfpermanenteet 
when  cooled,  ".05.    Temperatore,  80^. 

800 

4.000 

8;  000 
12,000 
16,000 
20,000 
24,000 
28,000 
82,000 
16,000 

8,000 
28,000 

8,000 


1,000 

0. 

5,000 

.0016 

10,000 

.0034 

15,000 

.0051 

20.000 

.0068 

25.000 

.0087 

80,000 

.0105 

85,000 

.0121 

40,000 

.0188 

20,000 

.0070 

1,000 

.0004 

85^000 

.0122 

1,000 

.0004 

After  2  minntee. 

Do. 

After  8  minntee. 

After  2  minntea. 
After  4  minntee. 
After  6  minutes. 
After  8  minntOB. 
After  10  minntee. 


Initial  load. 


•   Heads  and  part  of  stem  cat  off  each  end  of  speeimen,  wxi  the  middle 
part  of  stem  tested  by  compression. 


TESTS   OF  IfiON,  STEEL,  AND    OTHER  MATERIALS. 

No.  3338a. 
Length,  8''. 
Diameter,  r'.005±. 
Sectional  area,  .7934  square  inch. 
Gauged  length,  5". 
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iBgMisedlenKfilL. 

• 

ToteL 

Perwruoe 

ComprM- 
■ion. 

Set 

708* 
8,067 
7,034 
11,001 
15^868 
1^886 
28,802 
27,700 
81,780 
86,708 
80,070 

47,004 
67,020 

Fmmdt. 
1,000 
6.000 
10,000 
16^000 
20.000 
25,000 
30,000 
85,000 
40.000 
46.000 
60,000 
66,000 
00,000 

78,000 

Inch, 

0. 

.0000 
.0014 
.0028 

..0080 
.0030 
.0048 
.0054 
.0004 
.0072 
.0078 
.0080 

Jim*. 
0. 

Initial  load 

Blastlo  limit.    Sadden 
yielding;  load  fidU  and 

Ultimate  strength. 

0, 

0. 

0. 

""'o.* 
.oooi" 

.0001 

Failed  by  triple  flezoie. 
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TESTS   OF   IBON,  STEEL,  AND   OTHER   MATERIALS. 


ISO.  3339. 
Marks,  10. 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  10^^ 
Temperature,  79o  Fahr. 


Applied  loads. 


TotaL 


Per 


rmmare 
inob. 


In  ganged  length. 


XlongBtlon 

and 
recoTery. 


Set. 


Fotmdt. 
800 
8,000 
10,000 
24,000 
8^000 
10,000 

8;  000 


Poundi. 

1,000 
10,000 
20.000 
30.000 
40,000 
20,000 

1,000 


Inch, 

0. 

.0082 
.0060 
.0101 
.0184 


0. 


Initial  load. 


Bar  now  heated  to  an  estimated  temperature  of  743o  Fahr.    Bzpaa- 
in  10". 

0.  Initial  load. 


sion,  ".04401 


800 
10,000 

800 
10,000 

800 
10,000 

800 
10,000 

800 

800 
4,000 
8,000 
12,000 
10,000 
20^000 
24.000 
26,000 
27,200 
28,800 
80,400 
82,000 
83,000 
86,200 
80,800 
88,400 
40,000 
44,000 
48,000 
44»000 
40,000 
80,000 
82,000 
S8»000 
24,000 
20,000 
10,000 
12,000 
8.000 
4,000 

800 
10,000 
82,000 
10,000 

800 
40^000 

800 


Hot  test  disoontinned. 

Total  permanent  set  when  cooled,  ".10(. 

Temperatnre,  SO^. 


1.000 

a 

20,000 

.0078 

1,000 

.0079 

20,000 

.0078 

1.000 

.0078 

20^000 

.0080 

1,000 

.0081 

20,000 

.0083 

1,000 

.0082 

1.000 

0. 

6,000 

.0016 

10,000 

.0030 

16.000 

.0050 

2.0000 

.0077 

26,000 

.0099 

80,000 

.0124 

82,000 

.0182 

84,000 

.0142 

86,000 

.0164 

88,000 

.0190 

40,000 

.0220 

42,000 

.0270 

44,000 

.0333 

46,000 

.0410 

48,000 

.0482 

60,000 

.0504 

66,000 

.0928 

00,000 

.1286 

66,000 

.1267 

50,000 

.1239 

45,000 

.1229 

40,000 

.1214 

85,000 

.1189 

30.000 

.1166 

25,000 

.1146 

20.000 

.U82 

15^000 

.1109 

10,000 

.1086 

6,000 

.1059 

1,000 

.1036 

20.000 

.1119 

40,000 

.1198 

20,000 

.1120 

1.000 

.1037 

50,000 

.1240 

1.000 

.1042 

800 
8^000 
12^000 


1.000  I 
10.000  I 
15,000 


.0051 


rB=  28.760,000  pounds 
per  square  inch. 


Initial  load. 


BlasUo  limit 


Initial 
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No.  3339— Continued. 


Applied  loAds. 

Tn  ganged  length. 

Bemarks. 

TotAL 

Per  Moare 
Inok. 

and 
recovery. 

Set. 

Pkmmb. 
16,000 
80^000 
84,000 
88»000 
82,000 
84,000 

Poundt. 
20,000 
26.000 
80,000 
86^000 
40,000 
80,000 
20,000 
10,600 
6,000 
1.000 

Jhleh, 
.0060 
.0088 
.0104 
.0128 
.0140 
.0106 
.0070 
.0088 
.0016 
.0001 

Jnek, 
6. 

Heads  and  part  of  stem  cat  ofif  each  end  of  speoimen^  and  the  middle 
part  of  stem  tested  by  compression. 


No.  3339a. 
Length,  8''. 
Diameter,  V'.Q04. 
Sectional  area,  .7916  square  inch. 
Ganged  length,  &'. 


Im  ganged  lAMth. 

Bemrka. 

Total. 

^•LX" 

Compiea- 
akm. 

Set 

JP^ttfUfa. 

702 
8,868 
7,016 
11,874 
16,882 
18^700 
88,748 
r,706 
81,664 
85.683 
38,680 
48,688 

61,806 

P&undi. 
1,000 
6,000 
10,000 
15,606 
20,000 
85,000 
86,000 
36^000 
40,000 
46,000 
60,000 
66^000 

5^060 
77.810 

InOL 

0. 

.0007 
.0016 
.00^4 
.0088 
.0040 
.0048 
.0067 
.0066 
.0074 
.0088 
.0000 

.0164 

6. 

Initial  lead. 

Baatlo  Umlt.  Soddea 
yieWns  after  soataiB- 
togloadlOaeooBda. 

After8miniitee. 

0. 

0. 

o: 

6. 

.0001 

.0076 

Failed  by  triple  flexure. 


TEMPERATURE  TESTS. 


MISCELLANEOUS  BARS. 
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TESTS   OF   IRON,   STEEL,    AND   OTHER  MATERIALS.  433 

No.  3345. 
Farm  of  9peoimenM. 

. — w 

I O  * 


Marks,  9. 

Sectional  area,  .50  sqaare  inch. 

Gkinged  length,  5'^ 

Ends  faoed  off  flat 


S«mark«. 

TotaL 

Peraqiuffe 
iaoh. 

Comprat- 

Set 

PlHMUb. 

600 

2,600 

6,000 

7,600 

10^000 

16^000 

20^000 

22,600 

25^000 

20,000 

16^000 

10,000 

6^000 

20^000 

27,000 

28,000 

20^000 

20,000 
26,000 
20,000 
16,000 
10,000 
6.000 
6^000 
10.000 
1^000 
20,000 
28^000 
20,000 
16,000 
10,000 
6,000 

PkMMMtf. 

1,000 

6,000 
10,000 
16,000 
20,000 
80,000 
40,000 
46,000 
60,000 
40,000 
80,000 
20.000 
10,000 
62,000 
64,000 
60.000 
68;  000 

68,000 
60,000 
40,000 
30,000 
20,000 
10,000 
10,000 
20,000 
80,000 
40^000 
60,000 
40,000 
80,000 
20,000 
10,000 

0. 

.0007 
.0016 
.0022 
.0000 
.0048 
.0006 
.0072 
.0080 
.0006 
.0048 
.0082 
.0016 
.0008 
.0088 
.   .0000 
.0004 

.0604 
.0682 
.0600 
.0648 
.0680 
.0610 

:SS 

.0680 
.0566 

.0676 
.0600 
.0648 
.0626 

.0607 

0. 

Initial  load. 

Elastic  limit   SaataineA 
load  momeDtarilr.tbMi 

0. 

0. 

0. 

0. 

.0488 

.0488 

OompTession  test  discontinued. 
Permanent  deflection,  "A\.    Y. 
H.Ex.14 ^28 


Sine  on  chord  of  V . 
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TESTS   OF   IRON)  STEEL,  AND    OTHER   MATERIALS. 


Stem  tamed  dowji  to  ^^79 15  diameter  for  the  purpose  of  straighteningy 
and  then  tested  by  tensiou. 
Interval  of  time  between  compression  and  tension  tests,  13  days. 

No.  334541. 

Tension  Test. 
Diameter,  ''.7915. 
Sectional  area,  .492  sqnare  inch. 
Gktnged  length,  5''. 


ApikUedloiidi. 

Benarks. 

Total. 

Per  square 
iaoh. 

Set. 

Pwndt. 
492 
2,460 
<920 
7,880 
9,840 
12,300 

14^760 
1^262 
15,744 
16,286 
16,728 
17,220 
19,680 
22,140 
24,600 
19,680 
14,760 
9.840 
4,920 
4,'920 
9,840 
14.760 
19,680 
14.760 
9,840 
4.W0 

Povndt, 
1,000 
6,000 
10,000 
16.000 
20,000 
25,000 

80,000 
81,000 
82,000 
88,000 
84,000 
86,000 
40,000 
45,000 
60,000 
40.000 
80,000 
20,000 
10,030 
10,000 
20,000 
80,000 
40,000 
80,000 
20.000 
10^000 

Ineh, 

0. 

.0007 
.0015 
.0024 
.0038 
.0048 

.0060 
.0080 
.0007 
.0109 
.0117 
.0127 
.0206 
.0322 
.0466 
.0468 
.0440 
.0420 
.0806 
.0396 
.0418 
.0433 
.0464 
.0486 
.0417 
.0807 

JmJL 
0. 

0. 

0. 

.0001 
.0001 
.0002 

.0012 

Initbaioed. 

BlMtlo  limit  »boDt  29^000 
pounds  per  aqoMe  Inoh. 

.0067 

.0880 

.0880 

Tensile  test  discontinned. 

No.  33456. 

Oompression  test  made  20  hoars  after  above  tension  test. 

Sectional  area  assnmed  to  be  .492  square  inch,  same  as  in  tension  test. 

Ganged  length,  5''.038. 


Applied  loads. 

In  gaaged  length. 

Bemailca. 

Total. 

'"ta'T" 

Compres- 
sion. 

Set. 

Pmmdt. 
492 
4,920 
9,840 
12,800 
14*760 

Potmdt, 
1,000 
10,000 
20,000 
25,000 
80,000 

IndL 

0. 

.0015 
.0088 
.6046 
.0069 

Inch. 

0. 

.0001 
.0008 
.0007 
.0020 

Initial  load, 
tinned. 

TESTS   OF   IBONy    STEEL,    AND    OTHEB   MATERIALS. 

No.  3355. 

Second  specimen  from  steel  bar  marked  9. 

Same  form  as  No.  3345. 

Diameter,  ".798. 

Sectional  area^  .50  square  inch. 

Ganged  length,  5". 
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Applied  loads. 

In  gaajced  length. 

Bemarkfl. 

ToUL 

PerMnue 

Blongttdon. 

SeL 

P&mds, 

500 

9,600 

5,000 

7,600 

10,000 

12,600 

16^000 

17,600 

20,000 

22,500 

^000 

26^500 

28,000 

27,000 
27,600 
28^009 
28,600 

26^600 
27,000 
27,600 
28,000 
29,000 
80,000 

600 
6,000 
10,000 
16^000 
20,000 
26,000 
80,000 
25,000 
20,000 
15^000 
10,000 
6.000 
80,000 
80,600 

81,000 
81,500 
82,000 
88,000 
84,000 
86^000 

^^ 

20,000 
1\000 
10,000 
6.000 
5,000 
10,000 
16,000 
20.000 
25,000 
30.000 
25,000 
20,000 
16^000 
10,000 
6^000 

Fwndt, 
1,000 
6,000 
10,000 
15,000 
20,000 
26v00O 
80,000 
8^000 
40,000 
45^000 
50,000 
61,000 
68,000 
68^000 
54,000 
66^009 
50,000 
57,000 

Lof 
53,000 
54,000 
65.000 
56,000 
58,000 
CO,  000 

1,000 
10,000 
20,000 
80,000 
40.009 
60.000 
60,000 
50.000 
40,000 
30.000 
20,000 
10,000 
60.000 
61.000 
61.000 
62,000 
63,000 
64,000 
66,000 
68,000 
70,000 
60,000 
50,000 
40,000 
80.000 
20,000 
10,000 
10.000 
20,000 
80,000 
40,000 
50,000 
60.000 
60.000 
40.000 
30,000 
20,000 
10,000 

Inch. 
0. 

.0007 
.0015 
.0028 
.0083 
.0041 
.0000 
.0058 
.0067 
.0076 
.0086 
.0087 
.0088 
.0090 
.0092 
.0004 
.0090 
.0100 
bdfell. 

.0155 
.0367 
.0570 
.0608 
.0686 
.0790 

.0678 
.0697 
.0714 
.0788 
.0766 
.0782 
.0787 
.0749 
.0730 
.0709 
.0089 
.0786 
.0790 
.0795 
.0805 
.0817 
.0955 
.1074 
.1219 
.1355 
.1338 
.1318 
.1298 
.1276 
.1252 
.1228 
.1215 
.1235 
.1255 
.1276 
.1299 
.1323 
.1805 
.1287 
.1267 
.1240 
.1223 

JfMft. 

0. 

InitUl  load. 

EUMfclo  limit. 

Rested  witlioat  load  16 
hoan. 

After2mlnate«. 

0. 

0. 

0. 

.0066 

.'oiii" 

.0675 

.1201 

.1292 

Test  discontinued. 
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No.  3346. 
.   Mark,l. 
Specimen  same  form  as  No.  3345. 
Diameter,  ''.798. 
SeotJonal  area,  .50  square  inch. 
Ganged  length,  5''. 
Ends  faced  off  flat. 


Appltod  loads. 

In  gsQced  length. 

Bomarka. 

Total. 

PerBOiUffe 
inoL 

CompiM- 
alon. 

Set 

PovncU. 

500 

5,000 

10,000 

15,000 

20,000 

25,000 

20.000 

16,000 

10,000 

5.000 

26,000 

27,000 

28^000 

28,000 
25,000 
20,000 
15^000 
10,000 

6,000 
10,000 
16,000 
20.000 
26,000 
20,000 
16,000 
10  100 

5,000 

Povndt, 
1,000 
10,000 
20,000 
80,000 
40,000 
60,000 
40,000 
80,000 
20,000 
10,000 
52,000 
64,000 
66^000 

66^000 
60,000 
40,000 
80,000 
20,000 
10,000 
10.000 
20,000 
80.000 
40,000 
50,000 
40,000 
30,000 
20,000 
10,000 

Inch. 
0. 

.0015 
.0081 
.0048 
.0066 
.0082 
.0066 
.0048 
.0088 
.0016 
.0086 
.0088 
.0083 

.1047 
.1040 
.1028 
.1006 
.0086 
.0066 
.0060 
.0077 
.0885 
.1014 
.1035 
.1010 
.1001 
.0984 
.0065 

Inch. 
0. 

Initial  load. 

BlaatioUmit    Load  sua- 

than  ySeldcd  nipidly 
under  reduoed  load. 

0. 

.0047 

.0048 

Compression  test  discontinued. 
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No.  3312. 
Marks,  5. 
Diameter,  ''.798. 
Sectional  area,  .50  sqaare  inch. 
Gauged  length,  5''. 
Temperature,  7(P  Fahr. 
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Applied  kMulB. 


Total. 


Pound*. 
1,000 
5,000 
10,000 
ISkOOO 
20,000 
25,000 
80^000 
81,000 
81,600 
82.000 


Per 


^rsqii 
ineh. 


Poundt. 
2,000 
10,000 
80,000 
80,000 
40,000 
50,000 
00,000 
02,000 
68,000 
64,000 


In  gftoged  length. 


Btoigmtlon. 


0. 

.0014 
.0088 
.0050 
.0067 
.0086 
.0108 
.0107 
.0108 


Set 


Inch, 
0. 


LoAdfeU. 


29.500 

60,000 

.0188 

80,000 

60,000 

.0070 

81.000 

•  62,000 

.1000 

88^000 

64,000 

.1156 

83,000 

66.000 

.1824 

84,000 

68.000 

.1480 

85,ooa 

70,000 

.1640 

36,000 

72.000 

.1836 

87,000 

74.000 

.20 

88,000 

76.000 

.215 

88.000 

78,000 

.26 

40,000 

80.  OOP 

.28 

41,000 

82.000 

.88 

42.000 

84.000 

.88 

48.000 

86.000 

.42 

44.000 

88,000 

.58 

44,150 

88.800 

.62 

44,780 

88^560 

.04 

84,700 
0 

0 

1.29 

Bemarlu. 


Initial  load. 


Elafltie  limit. 


Tenafle  atrength. 
At  tlma  of  raptnxa. 
*i25.8  per  cent. 


Fractared  S"  firom  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  ".55.    Area,  .238  square  inch. 
Oontraction,  52.4  per  cent. 
Elongation  of  inch  sections,  'M5,  ''.23,  ''55»,  ''.21,  ".15. 
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JOVEVAL  07  SAILBOAD  AXLE. 

SPECIMENS  TAKEN  OUT  LONGITUDINALLY  FROM   TBE    FRACTURED 
JOURNAL  OF  A  WROUOHTIRON  AXLE, 


Ka.of 

Diame. 
ter. 

«_. 

J.J       1 

Blaitio  limit 

TensUe  strength. 

az«*. 

TotaL 

Per  square 
inch. 

TotaL 

Persqoare 
inch. 

"^SSSS."- 

2101 
2102 
2103 

IfUh. 

.505 
.600 
.505 

.20 
.20 

Pmandt. 
4,700 
4.850 
6,000 

PoundM. 
23,600 
24.250 
25.300 

PotMMb. 

9.800 

0,070 
9,720 

Pounda. 
48.300 
48,850 
48.000 

IndL 
.53 
.55 
.44 

PtreenL 
2&S 
27.5 
28.0 

No.  of 
test 

Diameter 
atfraotora. 

Area. 

of  area. 

inch  seotions. 

2101 
2102 
2106 

IndL 
.87 
.80 

.88 

Sq.inch. 
.1075 
.1104 
.1134 

PvrcmL 
48.2 
40.8 
48.8 

Inch.    Inch. 
.  37*       . 10 
.80»       .19 
.80*       .08 

Fibrons. 
Do. 
Do. 

STEEL  RAILS. 


TRANSVERSE  TESTS. 


In  addition  to  the  measurement  of  the  defleotions  and  deflection  sets,  micrometer 
olMervations  were  taken  showing  the  extension  of  the  metal  at  the  upper  surface  of 
tbe  base  of  the  rails,  covering  a  section  &'  long,  located  opposite  the  middle  bearing. 
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Ho.  40. 

SiaHTT  POUKDi  ^mW  YOSK  OSNTBAL  S^VBHL  SAIL. 

[DMigned  by  P.  H.  Dndley.] 

Troy  manufaotare,  branded  <<  A  B I  &  8  Oo.  TjM>y  Steel  1884  23." 
Loaded  at  the  middle ;  supported  at  tbe  ends  30"  apart. 
Actaal  weight  per  yard,  80.7  pounds. 


AppUed 
loads. 

Deflection. 

SncoeMire 

Set. 

Extension  in  V  oi 

npper  snrfaoe  of  edge 

of  base. 

Bemarks.       . 

Set. 

Poumdc, 
3,000 
4.000 
0.000 
8.00U 
10;  000 
13,000 
14,000 
16,000 
18»000 
30,000 
t3;'00O 
34,000 
38,000 
28,000 
80,000 
83^000 
84,000 
88;  000 
88; 000 
40,000 
4S;000 
44,000 
46.000 
48,000 
50.000 
52,000 
64,000 

stss 

80,000 
83,000 

08;  000 

79^000 
74,000 

76,000 
10,000 

^000 
78^000 
80^000 
83^000 
84,000 
80,000 
8^000 
80,000 
89;  0^ 
84,000 

00;  000 

86.000 
100,000 
110;  000 
130;  000 

Inch. 

0. 

.0088 
.0048 
.0071 
.0081 
.0118 
.0188 
.0164 
.0176 
.0106 
.0318 
.0280 
.0368 
.0877 
.0800 
.0817 
.0388 
.0867 
.0881 
.0400 
.0418 

.oa7 

.0468 
.0478 
.0406 
.0616 
.0536 
.0666 
.0976 
.0507 
.0031 
.0646 
.0667 
.0608 
.0723 
.0748 

i.077S 
.0780 
.0886 

{.0816 

Inch. 

0. 

.0033 
.0030 
.0038 
.0030 
.0031 
.0031 
.0031 
.0031 
.0021 
.0023 
.0031 
.0018 
.0019 
.0028 
.0017 
.0081 
.0019 
.0024 
.0019 
.0019 
.0016 
.0021 
.0021 
.0018 
.0017 

!0020 
.0020 
.0023 
.0034 
.0034 
.0022 
.0026 
.0028 
.0026 
.0024 
.0008 
.0026 
.0010 

Inch, 

Inch. 

0. 

Inch, 
0. 

Inltialload. 

.8006 

.0011 

.0010 

.oou 

'"**■***■■ 

.0018 

.0038 

.0018 

.0086 

.0020 

.0048 

.0080 

.0068 

.0064 

.0086 

.0018 

AfiMP  3  mlxnites. 

^ 

Sow 

.0086 

bouxa. 

.0881 
.0855 
.0012 
.0862 
.1082 
.1164 
.1836 
.1648 
.1700 
.1888 
.3196 
.2488 
.4126 
.6440 

.0016 
.0084 
.0047 
.0070 
.0060 
.0123 
.0173 
.0338 
.0160 
.0338 
.0267 
.0308 
.1687 
.3816 

.OUO 

.0108 

.0447 

.0336 

.OUT 

t  ••  • 

.U77 

."iiii" 

.1148 

Test  discontiuaed. 
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No.  41. 

Old  Btsbl  Bail  fbom  Boston  and  Albany  Bailboad. 

[Part  of  hnad  on  the  xail,  whloh  i«ftda  "Ludora  Sifiineii.*'] 

Loaded  at  the  middle ;  supported  at  the  ends  30"  apart 
Weight  per  yard,  68.9  poands. 


Applied 
loada. 

• 

Defloctioo. 

SoMMMiTe 
defleotioii. 

Set. 

Extension  in  9^  of 

upper  sorfiMse  of  edge 

of  Itue. 

Bemnrkt. 

Xxtensiim. 

Set. 

Poundi, 
2,000 
4,000 
8,000 
8;  000 
10,000 
12,000 
14.000 
18,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
88,000 
40,000 
42,000 
44,000 
48,000 
48,000 
60,000 
52,000 
64.000 
68^000 
68,000 
80,000 

Inch. 

0. 

.0068 
.0108 
.0160 
.0107 
.0241 
.0282 
.0827 
.0872 
.0417 
.0482 
.0600 
.0660 
.0604 
.0843 
.0881 
.0740 
.0810 
.0887 
.1020 
.1288 
.1540 
.1000 
.2430 
.8000 
.8640 
.4860 
.4810 
.6605 
.6680 

0. 

.0066 
.0045 
.0047 
.0047 
.0044 
.0041 
.0045 
.0045 
.0045 
.0045 
.OOU 
.0044 
.0044 
.0048 
.0048 
.0040 
.0070 
.0077 
.0148 
.0200 
.0811 
.0441 
.0440 
.0630 
.0480 
.0680 
.0820 
.0825 
.0880 

JnA. 

JfM&. 

0. 

Jnah. 
0. 

Initielloed. 

.0006 

.8018 

•••• 

.0019 

.0097 

.0022 

.0049 

.0190 

.0104 

.9049 

.1062 

.0688 

.0466 

.6198 

.0069 

Test  disoontiimed. 
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STEEL  BAILS. 

BAILEOAD-TBACK  EXPEBIMSNTS. 

Supplementary  to  transverse  tests  of  steel  rails  in  the  testing  machine. 

Experiments  were  made  in  the  track  of  the  Boston  and  Albany  Bail* 
road  at  AUston,  Mass..,  npon  the  depression  of  the  north  rail  in  track 
No.  1.  and  the  strains  in  the  base  of  this  rail  and  of  two  switch  rails 
under  the  weight  of  a  locomotive. 

The  railroad  famished  the  locomotive  and  facilities  for  making  these 
experiments,  in  which  Mr.  P.  H.  Dndley  assisted. 

The  experiments  consisted  in  measuring  the  depression  of  the  rail  at 
different  places  along  the  length  when  loaded,  and  in  measuring  the 
extension  or  compression  of  the  metal  at  the  upper  snr£etce  of  the  base 
of  the  rails,  near  the  edge  of  the  outside  flange. 

For  iueasuring  the  depression  a  row  of  stakes  was  driven  alongside 
the  track,  3  feet  away,  and  the  relative  level  of  points  on  the  base  of 
the  rail  and  nails  in  the  tops  of  the  stakes  was  ascertained  by  means  of 
a  sensitive  spirit-level. 

Establishing  a  line  of  bench-marks  so  near  the  track  as  3  feet  would 
probably  bring  them  within  reach  of  the  influence  of  t^e  weight  of  the 
locomotive,  although  the  depression  of  the  road-bed  at  this  distance 
would  be  small  compared  with  the  total  depression  of  the.rails. 

For  ascertaining  the  strains,  gauged  lengths  of  5'f  each  were  estab- 
lished and  defined  by  center-punch  marks  on  the  base  of  the  rail,  at 
places  over  the  ties  and  midway  between  them,  and  the  amount  of  ex- 
tension or  compression,  as  the  case  might  be,  was  measured  on  these 
gauged  lengths. 

The  rails  in  track  No.  1  are  72  pounds  per  yard,  4}'^  high,  and  ^'' 
width  of  base ;  the  stub  switch  rail  was  4^'^  high. 

The  distances  apart  of  the  ties  and  their  sizes  are  shown  on  diagram 
No.  1,  and  the  position  of  the  locomotive  indicated  thereon. 

The  ties  were  chestnut  wood. 

The  weight  of  the  locomotive  was  164,670  pounds. 

The  engine  weighed  90,880  pounds,  of  which  about  61,450  pounds  was 
on  the  drivers,  and  29,430  pounds  on  the  truck. 

The  tender,  which  was  loaded  with  coal  and  water,  weighed  73,790 
pounds. 

A  series  of  readings  was  taken  with  the  spirit-level  to  ascertain  the 
original  height  of  the  rail  as  compared  with  the  bench-marks,  then  a 
heavy  shower  of  rain  occurred,  after  which  the  heights  of  points  on  the 
track  opposite  bench-marks  5  to  8,  inclusive,  were  found  apparently 
lowered  ''.0168,  ''.0127,  ".0071,  and  ".0088,  respectively. 

The  observations  were  then  interrupted  by  the  passage  of  trains. 

Another  series  of  readings  was  taken  with  the  rail  unloaded. 

There  was  now  an  apparent  recovery  in  height  of  points  5  to  7.  in- 
clusive, of  ".0082,  ".0077,  and  ".0046,  respectively.  Point  8  was  ".0022 
lower  than  before. 

At  each  of  the  other  points  the  rail  appeared  lower  than  at  first 
measured,  in  amounts  vi^ying  from  ".0007  to  ".0110. 

The  rail  was  now  loaded  with  the  locomotive  and  final  measurements 
taken.  The  differences  between  these  last  two  series  of  observations 
are  the  depressions  stated  on  the  diagram. 

Measurements  of  the  extension  or  compression  of  the  metal  in  the 
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base  of  the  rail  then  followed,  with  the  results  given  on  the  same        ^ 
diagram. 

Measurements  were  made  upon  the  base  of  a  main  switch  rail,  on  a 
5"  gauged  length  between  ties,  about  IS"  from  the  end,  at  a  low  place      .^. 
which  had  been  painted  by  the  track  inspection  car.  i^ 

On  diagram  No.  2  the  strains  are  stated  when  the  locomotive  was 
advanced  in  position  to  bring  the  gauged  length  into  the  relative  posi-      ^ 
tions  there  shown ;  that  is  to  say,  when  the  front  truck  wheel  was  over      < 
the  ganged  length  the  extension  of  the  metal  in  the  base  was  '^0010, 
then  there  was  ^'.0001  compression  when  the  ganged  length  was  between 
the  truck  wheels,  and  so  on. 

Observations  made  on  the  base  of  a  stub  switch  rail  4t^"  high,  at  a      ' 
place  midway  two  ties  23^'  apart  on  centers,  showed  the  metal  in  the 
gauged  length  of  5^' was  extended  as  follows:  Under  the  front  truck 
wheel,  ''.0010;  under  tbe  rear  truck  wheel,  ''.0011;  under  the  front 
driver,  ".0019;  under  the  rear  driver,  ".0022. 
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STEEL  SPECIMENS 


FROM 


FOUR  BARS  OF  MIDVALE  STEEL,  FORCOMPARISON  OF  WATER- 
TOWN  ARSENAL  AND  M1D7ALE  TESTING  MACHINES. 


B.  Ex.  14 ^29  449 


te8ts  of  irony  st££l,  and  other  materuls. 
Speobisks  from  Bab  'So.  1. 

No.  3706. 

Marks,  ^ij> 

Diameter,  ''.606. 

Sectional  area,  .20  sqaare  inch. 

Ganged  length,  2''. 


451 


AppUed  loads. 

BlODjcation 
per  inch. 

SaooeMive 
elongation 
per  Inch. 

Permanent 
set 

Saooeaaive 
permanent 

Mt. 

Bemarka. 

Total. 

Per  Bquare 
ineh. 

Poundt. 
200 
1,000 
2,000 
3,000 
4,000 
6,000 

e;aoo 

7,0(»0 
8,000 
8.200 
8.400 
8.600 
8.fc00 
9.000 
9,200 
9.600 
10,000 
10,400 
10,800 
11,200 
11.600 
12, 000 
12,400 
12,800 
13.200 
13,600 
14,000 
14.400 
14,800 
16,200 
16.460 

Poundt. 
1,000 
5.000 
10,000 
15.000 
30.000 
25,000 
30,000 
35.000 
40,000 
41. 000 
42,000 
43,000 
44.000 
.     45, 000 
46.000 
48,000 
50,000 
62,000 
64,000 
66,000 
68,000 
60,000 
62,000 
64.000 
06,000 
68,000 
70,000 
72.000 
74,000 
76,000 
77,300 

Inch. 

0. 

.000150 

.000:i50 

.000500 

.000650 

.000850 

.001000 

.001150 

.001350 

.004500 

. 012000 

.oi:{ooo 

.014100 

.015300 

.016050 

.018100 

.020850 

.023750 

.026r)00 

.020400 

. 032760 

.036500 

.040600 

.045000 

.051000 

.0550 

.0650 

.0700 

.0900 

.0150 

.1650 

Ineh, 

0. 

.000160 

.000200 

.000150 

.000150 

.  noo-200 

.000150 

.000160 

.000200 

. 003150 

.007500 

.001000 

.001100 

.001200 

.000750 

.002350 

.002460 

.002900 

.002750 

.002900 

.003350 

.003750 

.004100 

.  005000 

.005400 

.0040 

.0100 

.0150 

.0200 

.0250 

.0500 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
SlaaUo  limit 

Tensile  strength. 



General  summary. 

Tensfle  strength  per  square  inch  of  original  section pounds..    77,800 

Elastic  limit  per  sqaare  inch  of  original  section do...    40,  (>00 

Blongation  per  inch  after  mpture — inch..    0.2400 

KlonKation  per  inch  under  strain  at  elastic  limit do...  .001860 

Beddbtion  In  diameter  at  point  of  rupture do...       .115 

Bednetion  in  area  after  mpture,  per  centum  of  original  section 40.3 

Position  of  mpture ".76  from  the  neck 

Character  of  broken  snrface allky 

Elongation  of  inch  sections "^\".U 


452  TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  3707. 
Marks,  ^jj' 
Diameter,  ^'.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loftdfl. 

EloDi^tion 
per  inch. 

SaceeMive 
elongation 
per  inch. 

Pennanent 
set. 

Saooemive 

permanent 

set. 

Remarks. 

Totel. 

Per  Aqnare 
inch. 

Pounds. 

200 

1,000 

2,(H)0 

3,000 

4,000 

5,000 

6,000 

7,000 

7,400 

7,600 

7.800 

8,000 

8,400 

8,800 

9,200 

9,600 

10.000 

10,400 

10,800 

11,200 

11,600 

12,000 

12.400 

12.800 

13,200 

18,600 

14,000 

14,400 

14.800 

15,  200 

15.360 

Pounds. 
1,000 
5,000 
10,000 
16.000 
20,000 
26,000 
30,000 
36,000 
37,000 
38,000 
89,000 
40,000 
42.000 
44.000 
46,000 
48.000 
60,000 
62,000 
64,000 
6<l,000 
68.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,  000 
76,000 
76,800 

Inch. 
0. 

.000150 
.000360 
.000500 
.000650 
.000800 
.001000 
.  001150 
.001200 
.001260 
.001^50 
.011250 
.012600 
.014600 
.016900 
.019000 
.021500 
.024250 
.026900 
.030100 
.033600 
.  037250 
.041000 
.046850 
.  0522.50 
.050000 
.068760 
.0850 
.0950 
.1350 
.1650 

Inch, 

0. 

.000150 
.000200 
.000150 
.000150 
.000150 
.000200 
.000150 
.000050 
.000050 

0. 

.010000 
.001350 
.002000 
.  002300 
.  002100 
.002500 
.002750 
.002660 
.003200 
.003400 
.003750 
.003750 
.005850 
.005400 
.006750 
.009750 
.016260 
.0100 
.0400 
.0300 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Blaetio  limit. 

TeDsilestreofftb. 

............ 

General  tummary. 

Tensile  strength  per  sqoare  inoh  of  oriffinal  seotion pounds..    78^810 

Elastic  limit  persqnare  inch  of  originalseetion do...    88,  ON 

Blongation  per  inch  after  rupture inch..    0.2400 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .001250 

Keduotion  in  diameter  at  point  of  rapture • do...       .10$ 

Keduotion  in  area  after  rapture,  per  oentam  of  original  section 37.1 

Position  of  rapture ".00  firom  tlie  nedc 

Character  of  broken  surfkce silky,  86pero«nt;  granvUr,  15  per  esot 

Elongation  of  inch  sections ".U%MT 


TESTS   OP  IKON,    STEEL,    AND   OTHEE   MATERIALS. 

No.  3708. 
Marks,  ^^» 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3''. 
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Applied  loud*. 

ElongAtion 
per  inoh. 

SacceMive 
eloDffatioB 
per  inob. 

Permuient 
aet. 

SacoessiTe 

pernuu&ent 

set. 

Bemarki. 

TdtaL 

PerMnutf* 

Poundt. 

250 

1,250 

2,600 

3,750 

9,000 

6.250 

7,500 

81756 

9,000 

0,250 

0^600 

0,750 

10,000 

10,500 

11,000 

11,500 

12,000 

18,500 

13,000 

13,500 

14,000 

14,500 

16,000 

15,500 

16.000 

16.500 

17,000 

17,500 

18,000 

18,500 

18.000 

10,420 

Fotmdt. 
1,000 
5,000 
10,000 
15.000 
20.000 
25.000 
30,000 
36^000 
36,000 
87,000 
88,000 
89,000 
40,000 
42,000 
44,000 
46,000 
48.000 
50,000 
62,000 
64,000 
56^000 
68,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
77,680 

Jtieh. 
0. 

.000183 
.000300 
.000467 
.000688 
.000888 
.001067 
.001800 
.003167 
.004667 
.008600 
.000388 
.010000 
.011938 
.013883 
.015838 
.017083 
.020400 
.022788 
.025600 
.028500 
.031667 
.085667 
.039338 
.044500 
.040167 
.0567 
.0683 
.0700 
.0983 
.1167 

Inck, 
0. 

.000133 
.000167 
.000107 
.U00I06 
.000200 
.000234 
.000288 
.001867 
.001500 

.000733 

.000607 

.0C1938 

.001900 

.002000 

.002100 

.002467 

.002338 

.  002867 

.002900 

.003167 

.004000 

.003606 

.005167 

.004667 

.007533 

.0060 

.0067 

.0233 

.0234 

Inch. 
.0 

.0 

Initial  load. 
Blaatio  limit. 

Tensile  strength. 



............ 

'"•*. 

General  aummarjf. 

Tensile  stieagth  per  square  Inoh  of  original  section pounds..    77,680 

Blastle  limit  per  square  inoh  of  original  seotion  do...    35,000 

Bongatioin  per  inoh  after  rapture inoh..    0.2400 

Elongation  per  inoh  under  smdn  at  elastio  limit do...  .001300 

Reaction  m  diameter  at  point  of  rupture do...       .114 

Rednotion  in  area  after  rupture,  per  centum  of  original  section 36.4 

Position  of  rupture 1''.  70  from  the  neck 

Charaoter  of  broken  snrfltce silky,  trace  of  grannlatlon 

Elongation  of  inoh  seotiona ".17,  ".86*.  ".19 


454  TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3709. 

Marks,  ^jj' 

Diameter,  "  .664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loAdt. 


Total 


250 

1.250 

2,500 

8,760 

6.000 

6^200 

7.000 

8,750 

9.000 

9,250 

0,500 

9,750 

10,000 

10.500 

U,000 

11,500 

12,000 

12,«00 

13,000 

13,500 

U,000 

14,500 

15,000 

1A,500 

16,000 

16.600 

17,000 

17.500 

18,000 

18.500 

19,000 

19,170 


Perraaare 
Inob. 


TownAt, 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
80,000 
85,000 
36,000 
37,000 
38.000 
89,000 
40,000 
42,000 
44.000 
46.000 
48,000 
60,000 
52,000 
54.000 
56.000 
68.000 
60.000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
76,680 


EloDfration 
per  tnoh. 


Inch. 

.000100 
.000300 
.000467 
.000600 
.000800 
.001000 
.  001200 
.004333 
.005500 
.006500 
.009000 
.010367 
.011933 
.014000 
.015933 
.018267 
.020500 


.026000 
.  029167 
.032500 
.036000 


.  051000 

.057667 

;0667 

.0783 

.0033 

.1300 

.1733 


Permaaent 


IfkChr, 

0. 
.000100 
.000200 
.000167 
.000133 
.000200 
.000200 
.000200 
.003133 
.001167 
.003000 
.000500 
.001867 
.001566 
.002067 
.001933 
.002334 


.002667 

.003167 

.003333 

.003500 

.004333 

.  065167 

.005500 

.006667 

.009033 

.0066 

.0200 

.0367 

.0433 


Inch. 
0. 


SocceeaiTe 

permuieDt 

set. 


Inch, 


Remarks. 


Initial  load. 


Elastio  limit. 


Temdle  strength. 


CrefntToX  Bummary, 


Tensile  strength  per  square  inch  of  original  section povnds..    78,00 

Elastic  limit  per  square  inch  of  originarsection do ...    36,000 

Elongation  per  inon  after  rapture inch..    0.2567 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001200 

Seduction  in  diameter  at  point  of  rapture do...       -l^ 

Redaotion  in  area  after  rnptare.  per  centam  of  original  section 39.3 

Position  of  rnptare 1".80  from  the  nwk 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".19  «.39%  "  19 


TESTS  OF   IRON,    STEEL,   AND   OTHER   MATERIALS. 

Spboihens  from  Bar  ]$ro.  2. 

No.  3710. 

Marks,  ^^* 

Diameter,  ^'.505. 

Sectional  area,  .20  sqaare  inoh. 

Gkiaged  length,  2'\ 
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Applied  loads. 

Elonntioii 
periBch. 

SiifioeaeiTe 
eloni»tion 
per  inoh. 

Permanent 
set. 

Snooessire 
permanent 

set. 

Kfm#Tt6. 

Total 

Per  sqaare 
inch. 

Poundt. 

200 

1,000 

2000 

3,000 

4,000 

6,600 

6,000 

7,000 

8,000 

9,600 

10.000 

10,200 

10,400 

10.600 

10,800 

11,000 

11,200 

11,600 

12,000 

12,400 

1^800 

13,200 

18,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,400 

16.800 

17.200 

17,600 

17,760 

Poundt, 

10,000 

15,000 

20,000 

26,000 

30,000 

85,000 

40,000 

45,000 

50,000 

51,000 

52,000 

58,000 

54,000 

55,000 

56.000  • 

58,000 

60,000 

62,000 

641000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78.000 

80,000 

82,000 

84,000 

88,006 

88,000 

88,800 

Inch. 

•sr 

.000400 

.000600 

.000750 

.001000 

.001200 

.001800 

.001500 

.001660 

.001650 

.001700 

.001850 

.004260 

.006000 

.008406 

.010800 

.012600 

.015000 

.017600 

.020000 

.022500 

.026500 

.029000 

.032000 

.006260 

.040850 

.046000 

.054000 

.0615 

.0650 

.0860 

Inoh. 

0. 

.000150 
.000100 
.000150 
.000200 
.000150 
.000250 
.000200 
.000100 
.000200 
.000150 

0. 
.000060 
.000160 
.002400 
.001760 
.002400 
.001900 
.002200 
.002500 
.002600 
.002500 
.002500 
.003000 
.003500 
.063000 
.004250 
.004600 
.005180 
.008000 
.0075 
.0085 
.0300 

Inch. 
0. 

InelL 
0. 

Initial  load. 
Elastic  Umit. 

.•>■«• ••■••• 

■>•■••  ..••.. 



General  9umnuiry. 

Tensile  strength  per  square  inoh  of  original  section ponnds..    88,800 

Elastic  limit  per  sqaare  inoh  of  original  seotion do...    52,000 

Elongation  per  inon  after  rapture inoh..    0.2500 

Elongation  per  inch  nnder  strain  at  elastic  Umit do...  .001700 

Eednction  m  diameter  at  point  of  mptnre do...       .175 

Redaction  in  arsa  after  mptnre,  percentnmof  original  section 57.2 

Position  of  mptore ''.80  from  the  neck 

Character  of  broken  sorfiMe fine  silky 

Elongation  of  inch  sections ".89, 'Ml 
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TESTS   OF   IRON,  STEEL,  AND   OTHER    MATERIALS. 


No.  3711. 
Marks,  CjT« 
Diameter,  ".505. 
Seotiooal  area,  .20  square  inch. 
Gauged  length,  2'^ 


Applied  loMlB. 

EloDsatioa 
per  inch. 

Sncoesslve 
elongation 
per  Inch. 

Pennftnent 
eel. 

SacoeMire 
set. 

Bemtfka. 

ToUl. 

Per  Mtiare 
iDoh. 

FoundM. 
200 
1,000 
2.000 
8»000 
4,000 
5.000 
8.000 
7,000 
8,000 
9.000 
10,060 
10.200 
10,400 
10,600 
10,800 
11.000 
11,200 
11,400 
11.600 
12,000 
12,400 
12.800 
13,200 
13,600 
14.000 
14.400 
14.800 
15.200 
15,600 
16.000 
16.400 
16.800 
17.200 
17.600 
17.840 

Poundt. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
48,000 
45,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
56.000 
57.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72.000 
74.000 
76,000 
78.000 
80.000 
82,000 
84,000 
86,000 
88.000 
80.200 

Inch. 
0. 

.000100 
.000250 
.000450 
.000600 
.000800 
.001000 
.001150 
.001800 
.001450 
.001560 
.001550 
.001600 
.001650 
.001700 
.001700 
.001850 
.010500 
.011250 
.013350 
.015600 
.018000 
.020600 
.028350 
.026250 
.029900 
.038000 
.087050 
.042000 
.047000 
.058750 
.062500 
.074500 
.0860 
.1400 

Inch. 

0. 
.000100 
.000160 
.000200 
.000160 
.000200 
.000200 
.000150 
.000150 
.000150 
.000100 

0. 
.000050 
.000050 
.000050 

o! 

.000150 
.008050 
.000750 
.003100 
.002250 
.002400 
.002000 
.002750 
.002900 
.003250 
003500 
.004050 
.004960 
.005000 
.006750 
.008760 
.012000 
.0105 
.0550 

Inch, 
0. 

0. 

InitiidUMd.                   , 

BlMttolimit.  ' 

• 

General  Bummary, 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..   88,9N 

ElMtio  limit  per  sqnMre  inch  of  original  seetion do...   W,W 

Biongation  per  inch  after  nxptare  inch..    0.S6S0 

Blongation  per  inch  under  strain  at  elastic  limit do...  .OOltfd 

Bedaction  in  diameter  at  point  of  mptare do...      .185 

BednctioninareaaAermptnre.  per  oentom  of  original  aeotioB N.^ 

Position  of  mptare 1".15  fton  tlie  nedc 

Character  of  hrokeo  sorfisoe • twnbtSiky 

Elongation  of  inch  aectiona ".2i»  "«> 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIAXS. 

No,  3712. 
Marks,  <t^« 
Diameter,  ^'.564. 
Sectional  area,  .25  sqnare  inch. 
Oaoged  length,  3''. 


457 


Eloogatiou 
per  ineb. 

Sacoesdve 
eloDgation 
perlnch. 

Ponnttieiift 

SaoceMiro 
•et. 

Remmrks. 

ToUl. 

Peraaoare 
tnclL 

PotmdM. 
260 
1.250 
2,800 
8,750 
5.000 
6,250 
7,500 
8»75t' 
10,000 
11.250 

Pounds. 
1,000 
5.000 
10,000 
15.000 
20.000 
26.000 
30,000 
35,000 
40,000 
4.5.000 
50,000 
51,000 
52,000 
63,000 
64.000 
65,000 
56.000 
57,000 
68,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86^000 
88.000 
89.960 

Inch. 
0. 

.000188 
.000307 
.000438 
.000600 
.000788 
.000988 
.001007 
.001238 
.001867 
.001533 
.001667 
.001633 
.001667 
.001700 
.001733 
.007667 
.008000 
.009438 
.011600 
.014167 
.016200 
.018400 
.021167 
.028883 
.026667 
.029938 
.033667 
.038000 
.042833 
.048383 
.054667 
.0638 
.0767 
.1888 

Jneh. 
Oi 

.000138 
.000134 
.000166 
.000167 
.000138 
.000200 
.000134 
.000166 
.000134 
.000166 
.000034 
.000066 
.000034 
.000038 
.000033 
.005934 
.000033 
.000R38 
.002167 
.002567 
.002083 
.002200 
.002767 
.002666 
.002834 
.003266 
.003734 
.004333 
.004833 
.005500 
.006334 
.008633 
.0134 
.0666 

Ineh. 
0. 

Ineh. 
0. 

InitUlload. 
BlABti'.-  Umit. 

Tfloaileatragtli. 

'    12.600 
1    12,750 

1    13,000 

i    18,250 

13,500 
13,  750 

14,000 

14.250 
14,600 
15.100 
15,500 
16,000 
16.500 
17.000 
17.500 
18.000 
18,500 
19.000 
19.500 
20.000 
20,500 
31,000 
31,500 
22.000 
22,490 

Qeneral  tummary. 

Tensile  strength  per  sqnftre  inch  of  (yricinal  Motion poiinds..    89,960 

Elastic  limit  per  square  inob  of  originaTsection do...    56,000 

Elongation  per  inch  after  raptare inch..    0.2300 

Elon  cation  per  inch  under  strain  at  elastic  limit do...  .001733 

Rednotion  in  diameter  at  point  of  rupture do...       .104 

Reduction  in  area  after  rupture,  per  centum  of  original  section 57.0 

Poaitioo  of  rupture  1".25  from  the  neck 

Character  of  broken  surfiMe fine  silky 

Elongatiogi  of  i&ek  seetiims ".29*,  ".80, 'MO 


458  TESTS  OF  lEON,  STEEL,  AND  OTHER  M ATEBIAL& 

No.  3713. 

Marks,  c^^,' 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


EUnuaHon 
per  inoh. 

SnoemalTe 
perlneh. 

Penii»n«iit 
■et. 

SaooeiiiTe 

Bflnarln. 

XML 

PerMiUT« 

Potmdf. 

260 

1.250 

2^500 

3,750 

9.000 

0,250 

7,600 

8,760 

10,000 

U,250 

12,500 

13,000 

13,250 

13,500 

18,750 

14.000 

14,500 

15,000 

19,500 

10,000 

16,500 

17.000 

17.500 

18,000 

18,500 

19.000 

19,500 

20,000 

20,500 

21,000 

21,900 

22,000 

28,230 

Pawtd9. 
1,000 
6,000 
10.000 
19,000 
20,000 
29.000 
30,000 
85.000 
40,000 
48,000 
90.000 
.^2.000 
98.000 
94,000 
99,000 
50,000 
58,000 
00,000 
02,000 
04.000 
00.000 
08,000 
70,000 
72,000 
74,000 
70.000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
88,920 

Ineh, 
0. 

.000100 
.000207 
.000483 
.000600 
.000767 
.000933 
.001100 
.001207 
.001433 
.001000 
.001007 
.001700 
.  001733 
.005500 
.008000 
.011167 
.013233 
.015500 
.017000 
.020007 
.022667 
.025067 
.028000 
.032667 
.030107 
.040438 
.040167 
.053738 
.0033 
.0700 
.1038 
.1483 

Jneh. 
0. 

.000100 
.000107 
.000100 
.000107 
.000107 
.000106 
.000107 
.000107 
.000106 
.000107 
.000007 
.000033 
.000033 
.003707 
.002500 
.003107 
.002000 
.002207 
.002100 
.002467 
.002000 
.003000 
.002933 
.004067 
.000600 
.004200 
.006734 
.007900 
.000507 
.0007 
.0833 
.0400 

JtieA. 
0. 

JtIC*. 

0. 

ElMtks  limit. 
Tensile  rtrangtii. 

■ 

* 

Oeneral  awmmary. 

Teneile  ttreni^  per  square  inoh  of  oiigiml  section poornds..   88,900 

KImUo  limit  per  square  inch  of  original  section « do...    6<200 

Elongation  per  incn  after  raptnre inch..    0.2300 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001783 

Reduction  in  diameter  at  point  of  rupture do...      .204 

Reduction  in  area  after  rapture,  per  centum  of  original  section 503 

Position  of  rupture I'MO  fW>m  the  seek 

Character  of  broken  snrftkce One  lilky 

Elongation  of  inch  secUons ".41*,".17,".ll 


TfiSTa  OF   IBON9    STEEL,    AND   OTHEB   MATERIALS.  459 


No.  3722. 


Marks,  ^^- 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4^^ 


AppUed  loads. 

SacoeatiTe 
elonntion 
perlnoh. 

PeTmanent 

.     Ml. 

SoooeMire 
permanent 

Mt. 

Benuffka. 

TotaL 

Persoure 

Pounds. 

250 

1,250 

2,500 

8,760 

6,000 

6,250 

7.500 

8,750 

10,000 

U,2S0 

12,500 

13,000 

13,600 

13,750 

14,000 

14,250 

14,606 

16,000 

16,600 

16,000 

16,600 

17.000 

17,600 

16.000 

18,600 

19,000 

19,600 

20,000 

20,500 

81«000 

21,500 

22,000 

22,600 

22,750 

1.000 
6.000 
10.000 
15.000 
20.000 
25,000 
30,000 
85,000 
40,000 
45,000 
50,000 
62.000 
54.000 
55.000 
66.000 
57,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68^000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,006 
82,000 
84,000 
86.000 
88,000 
90,000 
91,000 

InOi. 
0. 

.000176 
.000676 
.000626 
.000700 
.000876 
.001025 
.001200 
.001850 
.001600 
.001700 
.001750 
.001860 
.001825 
.001900 
.001975 
.009675 
.011626 
.013450 
.015750 
.  017876 
.020500 
,022925 
.025626 
.028626 
.031750 
.065760 
.639500 
.0450 
.0600 
.0676 
.0700 
.0900 
.1126 

Inth, 
0. 
.000175 

:  000160 
.000176 
.000176 
.000150 
.000175 
.000150 
.000150 
.000206 
.000060 

000050 
'.000025 
.000075 
.000075 
.007000 
.001750 
.001825 
.002300 
.002125 
.002625 
.002425 
.002700 
.003000 
.003125 

004000 
.008756 
.0066 
.0050 
.0076 
.0126 
.0200 
.0225 

IwOl 
0. 

Ineh, 
0. 

Initialload. 
Elaatlc  limit. 

Gmeral  Bummary. 

Tcnaile  atrenjcth  peraqnare  Inob  of  original  section » poands..    91,000 

SlaattoHmit  per  square  iDob  of  orlf^inal  section do...    66,000 

XkuiMtJon per Inon after  niptare inch..    0.1850 

Slongatlon  per  inch  under  strain  at  elastic  limit do...  .001825 

Bednetlon  in  diameter  at  point  of  mptore do...       .194 

Bednetlon  in  area  after  raptnre,  per  centam  of  original  section 57.0 

Position  of  raptare l"ftomneck 

Character  of  broken  sarflMse flne  silky 

Xkmgation  of  inoh  sections ^ ^ ".39,  ".16,  ".11,  ".08 


460  TBSTS   OF   IRON,    STEEL,   AND   OTHER  MATERIALS. 

No.  3723. 

Marks,  CT, 

Diameter,  '".564. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  4". 


Applied  loads. 

Slonffation 
per  inch. 

SaooeMive 

PermMient 
set. 

Saooeeaive 
penDftnent 

^ 

Totia. 

Persqiiare 
inon. 

Pounds. 

250 

1.260 

2,500 

3,750 

6,000 

6.250 

7,500 

8,750 

10,000 

11,250 

12,500 

13.000 

13,250 

13.500 

13,750 

14,000 

14,500 

15,000 

15,500 

16,000 

10,500 

17.000 

17,500 

18,000 

18,600 

19.000 

10,500 

20.000 

20.500 

21,000 

21,500 

22.000 

22,410 

Pounds, 
1.000 
5,000 
10.000 
16.000 
20,000 
26^000 
30.000 
36.000 
40,000 
45,000 
60.000 
62,000 
63,000 
64.000 
65,000 
86,000 
58,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70.000 
72,000 
74,000 
76.000 
78,000 
86,060 
82.000 
84,000 
86.000 
88.000 
80,640 

Inch. 
0. 

.000176 

.oou:{76 

.000560 
.000700 

.'•01026 
.001200 
.001360 
.001626 
.001700 
.001726 
.001776 
.002026 

.006000 

.009060 

.012000 

.014200 

.016606 

.018626 

.021000 

.023876 

.026700 

.080000 

.033600 

.037600 

.042250 

.048126 

.054750 

.0675 

.0776 

.1176 

Inch, 
0. 

.000176 
.000200 
.000176 
.000150 
.000300 
.000126 
.000176 
.000150 
.000176 
.000176 
.000026 
.000060 
.000260 
.001850 
.002126 
.003950 
.002030 
.002200 
.002300 
.002126 
.002375 
.002876 
.002826 
.003300 
.003500 
.004000 
.004760 
.006876 
.006626 
.012760 
.0100 
.0400 

Jndi. 
0. 
i.. 

Inoh. 
0. 

KlMtie  limit. 

Generdi  wmmary. 

Tensile  strenffth  per  square  inch  of  orlffinalseottan poonds..    89^640 

Elastic  Umitpersaaare  inch  of  originaTseotion do...    68,000 

SioDgation  per  inch  after  mptore inch..    0.1750 

Slonication  per  inch  under  strain  at  elastic  limit do...  .661775 

Reductiodindiameter  at  point  of  rapture do...       .IM 

Bedactlon  in  area  after  raptare,  per  oentom  of  original  section 67.0 

Position  of  ruptnrs ".86fh»m  the  neck 

Character  of  broken  sorface flnesflky 

Xlongatioa  of  inch  sections ".40*. ''.13.  ".09,  ".06 


TESTS  OF   IRON,  STBEL,  AND   OT£[£B   MATEBIALS. 

Spscdceks  fboh  Bab  No.  3. 
No.  3714. 

Diameter,  ^506. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 
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AppUed  loada. 

SaoceiiiiTe 
eloDgntion 
per  inch. 

Pemiaaent 
set. 

Sncoearive 

permaoent 

set 

Bemarlu.^ 

ToteL 

Per  sqaare 
inoL 

per  inch. 

Poilfldf. 

200 

1.000 

2,000 

8,000 

4,000 

6,000 

6.000 

7,000 

8,000 

3.000 

10,000 

11,000 

12,000 

13.000 

18.200 

13,400 

18,600 

14,000 

14.400 

14,800 

16^200 

15.600 

16.000 

16.400 

16^300 

17,200 

17,600 

18,000 

18,300 

13.000 

20,400 

20, 6M 

POttfMlff. 

1,000 
6,000 
10,000 
16,000 
20.000 
26^000 
30,000 
36^000 
40,000 
45,000 
50^000 
6^000 
60,000 
66,000 
66,000 
67,000 
08,000 
70,000 
72,000 
74.000 
76,000 
78,000 
30,000 
821000 
34,000 
8^000 
88,000 
30,000 
34.000 
06,000 
102,000 
103.200 

Inch, 
0. 

.000100 
.000800 
.000450 
.000600 
.000850 
.001000 
.001100 
.001800 
.001450 
.001000 
.001800 
.001300 
.002100 
.008750 
.0064CO 
.007100 
.010000 
.011750 
.018750 
.015600 
.017500 
.013760 
.022000 
.024600 
.027400 
.080250 
.084000 
.0400 
.0500 
.0850 
.1850 

Inch, 
0. 

.000100 
.000200 
.000150 
.000150 
.000250 
.000150 
.000100 
.000200 
.000150 
.000150 
.000200 
.000100 
.000200 
.001650 
.002650 
.000700 
.002300 
.001760 
.002000 
.001750 
.002000 
.002260 
.002250 
.002600 
.002800 
.002850 
.008750 
.0060 
.0100 
.0860 
.0500 

Inch, 
0. 

Inch. 
0. 

InitiAllOMt 
XlAStioUlliit 

(ToMoroZ  BWMMyry, 

Tenaflo  strength  per  sqaMelnoh  of  orlsinal  section ponnda..  103,200 

Blaeticllmlt  per  aqoare ineh  of  origins  eeotion « do...    65,000 

Blonjcatlon  per  inoh  after  rapture inch..    0.2460 

Elongation  per  inoh  nnder  strain  at  elaatio  limit do...  .002100 

Kedoetion  in  diameter  at  point  of  rupture do...       .175 

Kednotlon  in  area  after  rupture,  per  oentam  of  original  section 67.2 

Position  of  rnptoie 1".10  from  the  neok 

Chsnoter  of  oroksn  snrfMo fine  silky 

TBWjjgattoi  of  tttchaectioiM, MA,  ".84* 
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TESTS  OF  IRON,   STEEL,    AND   OTHEB  MATERIALS. 


No.  3716. 


Marks,  ^jj* 

Diameter,  ^^505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2^'. 


AppUed  loads. 

per  inch. 

SnooMslTe 
elon|E»tl<m 
perinob. 

PeniMuient 

Mt 

SaooeMive 

Bemarka. 

TotaL 

PersqiiAre 
In^i. 

p«niument 

ML 

Pound*. 

200 

1,000 

2,000 

3,000 

4,000 

^000 

6.000 

7^000 

8,000 

9.000 

10.000 

11,000 

12,000 

12.400 

12,800 

13,000 

13,200 

18,600 

14,000 

14,400 

14.800 

15,200 

15.600 

16,000 

16,400 

16,800 

17.200 

17.600 

18,000 

18,400 

18,800 

19,200 

19.000 

20,000 

20.400 

20,620 

Poundt, 
1.000 
6.000 
10.000 
16^000 
20^000 
26,000 

40,000 
46,000 
60,000 
86,000 
60.000 
62.000 
64,000 
66,000 
66  000 
68,000 
70,000 
72,000 
74^000 
76.000 
78,000 
80,000 
88  000 
84.000 
86.000 
88,000 
90.000 
98,000 
94,000 
96,000 
98,000 
100,000 
102,000 
103,100 

Inek, 
0. 

.000100 
.000300 
.000400 
.000660 
.000760 
.001060 
.OOUOO 
.001800 
.001460 
.001600 
.001800 
.001950 
.002000 
.008060 
.002150 
.002860 
.005460 
.008750 
.010860 
.012800 
.014750 
.017000 
.019260 
.021760 
.024359 
.02(i900 
.029800 
.038750 
.086800 
.041000 
.046600 
.052600 
.064000 
.0850 
.1160 

Inch. 
0. 

.000100 
.000200 
.000100 
.000150 

:000260 
.OOOiOO 
.000200 
.000150 
.000160 

;  000160 

.000060 

.000060 

.000100 

.000200 

.008100 

.003300 

.002109 

.001960 

.001960 

.002260 

.002260 

.002600 

.002600 

.002660 

.002000 

.002960 

.004060 

.004200 

.006500 

.006000 

.011600 

.0210 

.0300 

0. 

InA. 

0. 

Initial  load. 
Blaatio  Unit. 

1 



General  sumnuiry» 

TenflHeatrsDgth  per  square  inch  of  original  aeotioii pounds..  103,100 

Elaetio  limit  per  square  inoh  of  original  section do...    64^900 

Elongation  per  inon  after  mptare inch..    0.2460 

Elongation  per  Inoh  under  strain  at  elastic  limit do...  .002060 

Bednotion  in  diameter  at  point  of  mptare do...       .176 

Beduction  in  area  after  mptoxe,  per  oentom  of  original  section 67.2 

Position  of  mptnre 1".26  from  the  neck 

Character  of  broken  surface ^^^ilttesil^ 

Elongation  of  inch  sections «.27*,".a 


TESTS  OF  IBON»   STBEL,   AND   OTHER  HATEEIAL8. 

No.  3716. 
Marks,  ^^^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  9'. 
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▲ppU^dkMds. 

'SSfiSr 

SoooMsiTe 
perlnoh. 

set. 

Saoeesslve 

permanent 

set. 

Bemarka. 

Total. 

Per  square 

PoiMUlf. 

260 
1,260 
^500 
8.750 
6^000 
6,290 
7.600 
8,750 
10,000 
11,260 
12,500 
18.760 
15^000 
1^500 
16,000 
16,260 
101 500 
16^790 
17.000 
17,600 
18.000 
18;  600 
19,000 
19,600 
20,000 
30,600 
21,000 
21,500 
22,000 
22.600 
23,000 
28.500 
24,000 
24,600 
25^000 
25,600 
25,600 

Potmdf. 
1.000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
86,000 
40,000 
45,000 
50,000 
55,000 
00,000 
62,000 
64,000 
65,000 
00,000 
67.000 
68,000 
70,000 
72;  000 
74,000 
76,000 
78,000 
80.000 
82.000 
84.000 
86.000 
88,000 
90,000 
OS;  000 
04,000 
90,000 
98,000 
100,000 
102,000 
102,640 

Inch. 

0. 

1.000188 
.000838 
.000467 
.000688 

:000907 
.001100 
.001267 
.001488 
.001638 
.001767 
.00)038 
.002000 
.002067 
.002100 
.002383 
.006188 
.007288 
.009900 
.011667 
.018500 
.015600 
.017833 
.019888 
.022838 
-  .024600 
.027888 
.080833 
.084000 
.088167 
.042388 
.047883 
055000 
;0638 
.0988 
.1100 

Inek. 
0. 

.000138 
.000200 
.000184 
.000106 
.000167 
.000167 
.000188 
.000167 
.000166 
.000200 
.000184 
.000106 
.000007 
.000067 
.000038 
.000288 
.008400 
.001600 
.002267 
.002107 
.001888 
.002100 
.001788 
.002500 
.002500 
.002267 
.002733 
.003000 
.003667 
.004167 
.004166 
.005500 
.007167 
.0083 
.0300 
.0167 

JndL 
0. 

Ol 

Initialload. 
Elastic  limit. 

TenaUe  strength. 



General  summary, 

TenaQe  strength  per  square  inohof  original  section poands..  102,640 

Blastic  limit  per  square  inch  of  originaTseotion do...      65,000 

Blongation  per  inch  after  mptore inch..      .02200 

Bongation  per  inch  nnder  strain  at  elastic  limit do...    .002100 

Bednotlon  in  diameter  at  point  of  rupture do  ..         .204 

Beduetion  in  area  after  rupture,  per  centum  of  original  section 59.3 

Position  of  rupture 1".  60  fhnn  the  neck 

Chaneter  of  broken  suzfiMe ^ fine  silky 

Bongation  of  inch  sections..... ".12,  ''*.41,'M8 


464  TESTS  OF   IBONy    STEEL,   AND   OTHER  MATERIALS: 

So.  3717. 
Marks,  c]^- 
Diameter/^^664. 
Sectional  area,  .25  square  inch* 
Gauged  length,  3''. 


AppUedloAds. 

EloDgatioD 

SnoeeasiTe 

Permanent 
aet. 

Sncoeaatve 
aet. 

Semarka. 

Total. 

PerMoare 
Indi. 

per  inch. 

Poundt. 

250 

1,260 

2.600 

3.760 

^000 

6,250 

7,500 

8.750 

10,000 

11.260 

12,600 

13,750 

15.000 

15,500 

16,600 

16.500 

16.750 

17.000 

17.500 

18,UO0 

18,500 

19.000 

19.500 

20,000 

20,500 

21,000 

21,500 

22,000 

22.500 

28.000 

23,500 

24,000 

24,500 

25.000 

25,600 

26,710 

1,000 
6.000 
10,000 
16.000 
20,000 
26.000 
30,000 
85,000 
40.000 
46.000 
60,000 
65,000 
60.000 
62,000 
64.000 
66.000 
67.000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90,000 
92.000 
94,000" 
96,000 
98,000 
300.000 
102,000 
102,840 

Inch. 
0. 

.000188 
.000800 
.000488 
.000600 
.000767 
.000988 
.001100 
.001267 
.001400 
.001600 
.001767 
.001900 
.002000 
.002033 
.002100 
.002467 
.006000 
.006283 
.010567 
.012500 
.014533 
.  016567 
.018667 
.021338 
.023783 
.026333 
.029333 
.032667 
.086667 
.041383 
.046167 
.053000 
.0633 
.0767 
.1100 

Inch. 
0. 

.000183 
.000167 
.000188 
.000167 
.000167 
.000166 
.000167 
.000167 
.000138 
.000200 
.000167 
.000138 
.000100 
.000033 
.000067 
.000367 
.008583 
.002233 
.002334 
.001933 
.002033 
.002034 
.002067 
.002666 
.002400 
.002600 
.003000 
.003334 
.004000 
004666 
'.004834 
.006833 
.0103 
.0134 
.0338 

0. 

Inch. 

6L 

Initial  load. 
BlaatloUmfl 

Tenaile  atrength. 

General  summary. 

Tennile  Btrengtb  per  aqnare  inch  of  oriffinal  section poundi..  1W,840 

Elastacllmit  per  square  inch  of  original  section do...   6B,w 

Elongation  per  inch  after  roptore , inch..  JJw 

Elongation  per  inch  under  strain  at  elastic  limit do...  .wim 

Eedaotion  in  diameter  at  point  of  rupture do...      .»* 

Reduction  in  area  after  rupture,  per  centum  of  original  Bcction 3i.» 

Position  of  rupture I  ".40  from  the  wet 

Character  of  broken  surface -.V-'S.  JSJ 

iBlongaUonof  inohaeotiona t ".11,  ".3^*."« 


TEiSTS   OF   IRON,  STEEL,  AND  OTHEK   MATERIALS. 

No.  3724 
Marks,  c^. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4". 
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AppUedloAds. 

ElODgatkm 
per%ioh. 

BncceMlve 
elonntton 
per  inoh. 

Permanent 

aet. 

SdooeselTe 
•et. 

Bemwke. 

ToUL 

Per  aqotfo 

Pavndt, 

260 
1.250 
2.600 
8.750 
6^000 
6,260 
7,500 
8,750 
10,000 
11,250 
12.500 
18,760 
15,000 
15,500 
15.750 
16,000 
16,250  . 
16.600 
17.000 
17,600 
18,000 
18,600 
18^000 
19,600 
20,060 
20,500 
21,000 
21.500 
22,000 
22,500 
28.060 
28,600 
24,000 
24»800 
26,000 
25^410 

Ponnd*. 
1,000 
6;000 
10,000 
16,000 
20,000 
25,000 
30.000 
35,000 
40,000 
46,000 
60,000 
56,000 
60.000 
62,000 
68.000 
64.000 
66^000 
66,000 
68,000 
70.000 
72,000 
74.000 
76.000 
78,000 
80,000 
82.000 
84,000 
80.000 
88,000 
80.000 
92.060 
94.000 
96,000 
98,000 
100.000 
101,610 

Inch. 
0. 

.000126 
.000275 
.000450 
.000626 
.000760 
.000926 
.001100 
.001260 
.001450 
.001660 
.001776 
.001876 
.002025 
.002075 
.002150 
.002675 
.005000 
.008500 
.010800 
.012200 
.014250 
.016260 
.018876 
.020875 
.028250 
.026000 
.028950 
.(^2000 
.090000 
.0409 
.0450 
.0526 
.0600 
.0760 
.1276 

IneK 
0. 

.000125 

.000150 

.000175 

.000175 

.000125 

.0)0175 

.000175 

.000150 

.000200 

.000200 

.000125 

.000200 

.000050 

.000050 

.000075 

.000525 

.002325 

.003500 

.001800 

.001900 

.002025 

.002000 

.002126 

.002500 

.002375 

.002750 

.002050 

.003050 

.004000 

.0040 

.0050 

.0075 

.0076 

.0150 

.0625 

0. 

Inch. 
0. 

InitUaioML 
EluUolianit. 

. 



Oeneral  tummary. 

TenaOe rtrenxih  per  squMe  inoh  of  original  seotLou /...pounds 

XImUo  Umlt  per  Mn»re  inch  of  original  aeotion do. 

Elongation  per  inch  after  mptare inch 

Elongation  per  ineh  under  atrain  at  elaatic  limit do. 

Bednotioa  in  diameter  at  point  of  rapture do. 

Eedneilon  in  area  after  mptnre,  per  centom  of  original  aecUon 

Poaition  of  mptnre 2".2 

Character  of  broken  anrlteee 

Elongation  of  inch  aeotiona «. ••••.. ..'Mli".17, 

H.  Ex.  14 30 


.  101,640 
.  63,009 
.  0.2036 
.  .002075 
.204 
59.8 
the  neck 
iine  ailky 
".42*,  ".U 
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TESTS   OF   IRON,  STEEL,  AND   OTHEB  MATEBIAL8. 


No.  3726. 

Marks,  <i^; 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

GaugM  length,  4'^ 


Applied  tu^diL 

":5sfir 

SuooeMlTe 
elongation 
per  inch. 

set. 

SaooeMive 

permanent 

•et. 

Benuirka. 

Totftl. 

Ber  nqQAre 

Poundt. 

250 

1,260 

2,600 

3,750 

Sooo 

6.250 
7,500 
8,750 
10,000 
11,250 
12,600 
18,750 
15,000 
15,250 
16,500 
16,760 
16.000 
16,260 
16^500 
17,000 
17.500 
18,000 
18,600 
19,000 
10,500 
20,000 
30,600 
21,000 
21,600 
32.000 
32,600 
28,000 
28,600 
24,000 
24,500 
25,000 
26,860 

Poundt. 
1,000 
6,000 
10.000 
16,000 
30.000 
25,000 
30.000 
86.000 
40,000 
45^000 
50,000 
66,000 
•      60.000 
61,000 
62,000 
68,000 
64.000 
65,000 
60,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
84,000 
86.000 
88.000 
90.000 
92,000 
94,000 
96,000 
98,000 
100,000 
101,440 

Ineh. 
0. 

.000175 
.000676 
.000650 
.000700 
.000875 
.001050 
.001200 
.001360 
.001500 
.00l«75 
.601000 
.002000 
.002050 
.003100 
.  002175 
.002200 
.002275 
.002925 
.007760 
•  009500 
.011706 
.014000 
.016000 
.018125 
.030500 
.022750 
.025005 
.028125 
.081175 
.084800 
.037925 
.044500 
.060625 
.0575 
.0725 
.1050 

Inch. 
0. 

.000176 
.000200 
.000176 
.000160 
.000176 
.000176 
.000150 
.000150 
.000160 
.000175 
.000326 
.000100 
.000060 
.000060 
.000075 
.000026 
.000075 
.000650 
.004825 
.001760 
.002200 
.002300 
.002000 
.002125 
.002375 
.002250 
.00225a 
.003125 
.008050 
.008726 
.008025 
.006573 
.006125 
.006875 
.0150 
.0,126 

Ineh. 
0. 

Inch. 
0. 

Initial  loikl. 
Elaatio  limit. 

Tensile  atrenfftli. 



Chneral  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  101,441 

Blastio  limit  per  square  inch  of  originu  section do...    64.000 

Blpngation  per  inch  after  rupture • inch..    O-lOM 

Elongation  per  inch  under  strain  at  elastic  limit do...  .OOSOO 

Reduction  in  diameter  at  point  of  rupture do...      .304 

Beduction  in  srea  after  rupture,  per  centum  of  original  section 5A1 

Position  of  ruptuie 3".  36  fkom  the  neck 

Character  of  broken  surfsce ^ • ifaieaaky 

BlongatioB  of  inch  sections « ".ll,'MI;''.t8*,".U 


tests  of  iron,  steel,  and  othee  mateeials. 

Speodcens  fbom  Bab  No.  4. 

No.  3718. 
Marks,  ^i^^ 
Diameter,  ''.605. 
Sectional  area,  .20- square  inch. 
Ganged  length,  1". 


4< 


▲p^Ued^Wiida. 

EloDsatt<m 
perlnoh. 

SuoceasiTe 
elongation 

Permanent 
set. 

SnooeeslTe 
set. 

ToteL 

Persqiiare 
inch. 

Bemarka. 

30O 

1,000 

3.000 

3,000 

4,000 

5,000 

6.000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

12,800 

18,600 

14,000 

14^800 

15,000 

15,200 

IS,  400 

1^600 

16^000 

16^400 

16^800 

17,300 

17,606 

18,000 

1^400 

18^800 

19,300 

19,660 

30000 

30.400 

30.800 

31,300 

3i;609 

32^000 

3^400 

Saoo 

38,300 

Ssio 

1,000 

6.000 

10,000 

15,000 

20.000 

25,000 

80,000 

35.000 

40,000 

45,000 

50,000 

65,000 

60,000 

64,000 

68,000 

70,000 

74,000 

75,000 

76,000 

77,000 

78.000 

80,000 

88,000 

84,000 

86,000 

88^000 

90,000 

92.000 

94.000 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

114.000 

116,000 

116.060 

Inck. 
0. 
.000100 
.000300 
.000450 
.000660 
.000800 
.OOIOOO 
.001150 
.001350 
.061500 
.001650 
.001850 
.002000 
.002100 
.002300 
.002350 
.002500 
.002550 
.002750 
.004250 
.006830 
.007750 
.009750. 
.011500 
.013400 
.015000 
.016850 
.019000 
.021250 
,023400 
.026000 
.028750 
.031400 
.034500 
.038500 
.042600 
.0500 
.0550 
.0650 
.1000 
.1100 

0. 

.000100 
.000300 
.000150 
.000200 
. 000150 
.000200 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000100 
.000200 
.000050 
.000160 
.000050 
.000200 
.001500 
.001600 
.001900 
.002000 
.001750 
.001900 
.001600 
.001850 
.002150 
.002250 
.002160 
.    .0026C0 
.002150 
.002650 
.  003100 
.004000 
.004100 
.0074 
.0050 
.0100 
.0350 
.0100 

JfMA. 

0. 

0. 

Initial  load. 

> 

lOastio  limit. 

Tenaile  strength. 

General  summary. 

Tensile  strength  per  sqoare  inch  of  original  section ponnds..  116 

Slastic  limit  per  saoare  inch  of  original  section do...    75 

Elongatiou  per  inch  aftermptare inch..    0. 

Eiongatioii  per  inch  under  strain  at  elastic  limit do...  .00 

Reduction  in  diameter  at  point  of  raptnre 

Bednotionln  areaafterrupture,per  centum  of  original  section 

Position  of  rupture ".96ftom  thex 

ChaiMter  of  broken  surface fines 

Elongation  of  inch  flections ".33*, 


468  TESTS  OF   IRON,  STEEL,  AND   OTHEB   MATERIALS. 

No.  3719. 

Marks,  \^* 

Diameter,  '',505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Powndt. 

200 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9.000 

lO.OOO 

11.000 

12,000 

13,000 

14.000 

14,400 

14,800 

15,000 

15,200 

15,400 

15.600 

16,000 

16,400 

16,800 

17,200 

17,600 

18.000 

18.400 

18,800 

19,200 

19,600 

20,000 

20,400 

20.800 

21,200 

21,600 

22,000 

22,400 

22,800 

23,060 


Per  eqaaTB 
inoli. 


Pounds. 

1,000 

5,000 

10,000 

15,000 

20,000 

25.000 

30.000 

36.000 

40,000 

45,000 

60,000 

55,000 

60.000 

65,000 

70,000 

72,000 

74.000 

75,000 

76.000 

77,000 

78, 000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

04,000 

96.000 

98,000 

loo,  000 

102,000 

104,000 

106.000 

106.000 

110,000 

112,000 

114,000 

115.000 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000300 
.000450 
.000650 
.000850 
.001000 
.001150 
.001850 
.001500 
.001650 
.001850 
.002000 
.002150 


.002500 
.002600 
.002650 
.003000 
.004600 
.006750 
.008750 
.  010350 
.012000 
.014000 
.  015850 
.017850 
.020150 
.022350 
.024750 
.027250 
.030000 
.  033000 
.036600 
.040850 
.045850 
.052850 
.062500 
.080500 
.1350 


SnooesfllTe 
elongation 
por  inch. 


Ineh. 
0. 

.000100 
.000200 
.000150 
.000200 
.000200 
.000150 
.000150 
.000200 
.000150 
.000J50 
.000200 
.000150 
.000150 
.000200 
.000150 
.000100 
.000050 
.000350 
.001500 
.  002*250 
.002000 
.001600 
.001650 
.002000 
.001850 
.002000 
.002300 
.002200 
.002400 
.002500 
.002760 
.003000 
.003500 
.004350 
.005000 
.007000 
.009650 
.0180 
.0545 


Permanent 
set. 


Inch. 


SnooeaiiTe 

permanent 

aet 


Inch, 


Initial  load. 


Slastio  limit. 


Tensile  acreDKlh. 


Oeneral  summary. 

Tensile  strength  per  square  inch  of  orlKinal  eection pounds..  115,400 

Elastic  limit  per  sqoare  inch  of  original  section... do...     75.000 

Elongation  per  inch  after  mptare inch..     O.3S50 

Elongation  per  inch  under  strain  at  elastic  limit do...  .009680 

Kednction  in  diameter  at  point  of  rupture do...        .165 

Reduction  in  area  after  rupture,  per  oentum  of  original  section 54.6 

Position  of  rupture I''.a0ftom  the  neck 

Character  of  Broken  surfisoe ^ w. flneaHkr 

Elongation  of  inch  seotioos ".39*,  ^.18 


TESTS  OF   IRON^  STEEL^  AND   OTHER   MATERIALS. 

No.  3720. 
Marks,  ^T.^* 
Diameter,  ''.564. 
Sectional  area,  .25  square  inoh. 
Ganged  length,  3''. 


■ 
Btongation 

SaooMfllTe 
elanMUon 
perlsoh. 

Penoaaent 
set. 

SaooeMive 
wt 

1 

TotaL 

^toT" 

[BoniarkB.          | 

i 

250 

1.250 

2,500 

8,760 

^000 

6^250 

7,500 

81760 

10,000 

11,250 

12,600 

18,750 

18,000 

16^258 

17,608 

18,000 

18,600 

19,000 

19^280 

10,600 

20  000 

20,600 

21,800 

'^^ 

22,500 
28,000 
28.600 

24,000 
24,500 

25^000 
25,500 
26,000 
26,500 
27,000 

VitH 

28^600 
20^000 
28L080 

Pomtdt. 
1,000 

o;ooo 

10.000 
15,000 
20,000 
25.000 
80.000 
85,000 
40.000 
46,000 
50,000 
56.000 
60,000 
65,000 
70.000 
72,000 
74,000 
70,000 
77,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88^000 
80,000 
92,000 
94,000 
96,000 
08,000 
100,000 
102,000 
104,000 
406.000 
108,000 
110,000 
112  000 
114.000 
U6,080 
116^120 

JndL 
0. 

.000100 
.000888 
.000438 
.800667 
.000738 
000900 
;  001067 
.001288 
.001400 
.001667 
.001788 
.001867 
.002038 
.008200 
.002233 
.002367 
.002488 
.002500 
008000 
'.007338 
.008000 
.010667 
.012667 
.014500 
.016883 
.018233 

Ineh. 

0. 

.000100 
.000:38 
.000200 
.000134 
.000166 
.000167 
.000167 
.000166 
.000167 
.800167 
.000106 
.000134 
.000106 
.000107 
.000038 
.000134 
.000066 
.000067 
.001400 
.003433 
.001567 
.001767 
.002000 

V00I833 
.001738 
.0A20AA 

Inch. 
0. 

Inch. 
0. 

1 

]biituaio«d. 

j 

BUstlo  limit 

.020567    1      .002384 
.  022007          .  002100 

.085000 

.027333 

.030507 

.034167 

.838000 

.041933 

.047000 

.0533 

.0633 

.0867 

.1267 

.002833 

.002338 

.003284 

.003600 

.008838 

.003983 

.006067 

.0068 

.0100 

.0234 

.0400 

Tensile  ttrangth. 

Geikeral  mMmnary. 

Tensile  strmigfh per  sqnsre inoh  of  oriiSliiAl  section pounds..  116. 

Slsatle  limit  per  sonsre  inoh  of  original  section do...    77, 

EHmgstion per inen after mptare inch..    O.i 

Skkngation  per  inch  under  strain  at  elastic  limit do...  .002 

Bedaotionin  diameter  at  point  of  rapture do... 

Beduetion  in  area  after  rupture,  per  oentum  of  original  section I 

Position  ofmptore at  middle  of  s 

Character  of  broken  snrftMe flue  ai 

Slongatlon  of  inoh  sections ".12,  ".88*, 


470  TESTS   OF   IRON,  STEEL,  AND   OTHER    MATERIA1J3. 

Ko.  3721. 
Marks,  ^jj* 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  Z". 


AppUedloads. 

per  Snob. 

SnooeasiTe 
periDoh. 

Permanent 
set. 

Snooeafire 
Bet. 

Beaatki. 

TotoL 

Persqaare 
Inoh. 

250* 
1,250 
2.600 
8,750 
5,000 
6,250 
7,600 
8.750 
10,000 
11,250 
12,500 
13,750 
15,000 
16,250 
17,500 
18,000 
18,600 
18,760 
19.000 
19, 250 
19,600 
20,000 
20,500 
21,000 
21.600 
22.000 
22.600 
23,000 
23,500 
24,000 
24.500 
25,000 
25,500 
26,000 
26,600 
27,000 
27,600 
28,000 
28,600 
28,710 

PovMd$. 
1,000 
5,000 
10,000 
16.000 
20.000 
26.000 
80,000 
35.000 
40,000 
45,000 
50,000 
55,000 
60.000 
65.000 
70.000 
72,000 
74.000 
75,000 
76,000 
77,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
98,000 
100.000 
102,000 
104,000 
106.000 

loaooo 

110,000 
112.000 
114,000 
114,840 

Inch. 
0. 

.000100 
.000267 
.000433 
.000683 
.000767 
.000900 
.001067 
.001238 
.001483 
.001567 

.oones 

.001088 
.002067 
.002800 
.002338 
.002400 
.002438 
.003467 
.005867 
.006900 
.008738 
.010667 
.012533 
.014333 
.016067 
.  018167 
.020000 
.022267 
.024667 

.030000 

.033333 

.036938 

.041000 

.046833 

.052500 

.0633 

.0733 

.1100 

Jndk. 
0. 

.000100 
.000167 
.000166 
.000200 
.000134 
.000133 
.000167 
.000106 
.000200 
.000134 
.000200 
.000166 
.000134 
.000133 
.000133 
.000067 
.000033 
.001034 
.002400 
.001033 
.001833 
.001084 
.001866 
.001800 
.001734 
.002100 
.001833 
.002267 
.002400 
.002666 
.002667 
.003338 
.003600 
.004067 
.004833 
.006667 
.0108 
.0100 
.0367 

InA. 
0. 

Inch. 
0. 

Initial  iMd. 

Blaatlo  limit 

• 
Tensile  atrength. 



General  eummary. 

Tenaile  strength  per  aqnare  inch  of  original  section poands..  IU,M 

Xlasticlimit  per  square  inch  of  originalseotion do...    75,000 

Elongation  per  incn  after  mptnre inch-.    ••J'-JJ 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .  0024» 

Bednctionin  diameterat  point  of  rapture do...       -lo« 

Reduction  in  area  after  rapture,  per  centam  of  original  section »*•'> 

Position  of  rupture at  middle  of  stOTj 

Character  of  broken  surface fine  silky 

Elongation  of  inch  seottooB ".11,  ".38^.  MO 
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TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIAtS.  473 

No.  2487. 

Details  of  Test  of  Chain  in  PBECBDiNa  Table. 

Measurements  of  elongation  taken  on  main  screw  of  testing  machine 
Total  length  (including  end  links),  37^'^ 


B«in«rkfl. 

TotaL 

look. 

BUmgation. 

Set 

Poundt. 

8^000 

10,000 

15,000 

20,000 

25,000 

80,000 

36,000 

40,000 

45,000 

50.000 

36,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

80,000 

05^000 

100.000 

106.000 

110,000 

115, 000  « 

120,000 

125,000 

180,000 

185^000 

140,000 

145,000 

150,000 

156,000 

100,000 

165,000 

170,000 

176»000 

180,000 

180, 2M 

0 

JimAm. 
Ol 

.02 

.06 

.09 

.11 

.15 

.17 

.21 

.25 

.28 

.81 

.87 

.44 

.58 

.68 

.77 

.88 

1.00 

1.11 

1.84 

1.88 

1.52 

1.68 

1.84 

,2.07 

2.22 

2.44 

2.66 

2.86 

8.07 

8.90 

8.58 

8.84 

4.10 

4.40 

480 

Jnehe9, 
0. 

InitiAlload. 

.14 

.37 

.65 

LIO 

36,680 

STEEL  WIRE  ROPE 


FROM 


BOSTON  NAVY-YARD. 


Bope«  secured  to  teeting  maoMne  by  means  of  oiroal*r  grips,  excepting  Ko.  2151, 
which  was  held  by  pins  passing  through  thimbles  turned  in  at  the  ends  of  rope. 
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TESTS   OF   IRON,    STEEL^    AND    OTHER   MATERIALS. 

li"  Steel  Wire  Bops. 

Six  strands  of  18  wires  each,  with  hemp  core. 
Measaremeut  of  wires  of  one  strand. 
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DiMieter. 

Seotlonal 
•raft. 

Diameter. 

Seotional 
area. 

Ineh, 

Sq.inek, 

Inch. 

8q.%neh. 

.0320 

.000^04 

.0823 

.000819 

.OKS 

.000914 

.0818 

.000794 

.0320 

.000004 

.0819 

.000700 

.0324 

*  .000824 

.0828 

.000819 

.0824 

.000824 

.0321 

.000800 

.0328 

.000819 

.0818 

.000704 

.0828 

.000610 

.0821 

.000600 

.0824 

.000884 

•  0823 

.000810 

.0322 

.000814 

.0817 

.000780 

.007840 

.007251 

Sectional  area  of  rope,  .0876  square  inch. 

No.  2162. 

IJ''  Steel  Wire  Bope. 

Spliced  with  common  long  splice. 

Six  tacks  made  in  8  feet. 

Tendle  strength,  12,040  poands=137,440  ponnds  per  square  inch. 

Parted  at  the  end  of  the  splice. 

No.  2163. 

H"  Steel  Wire  Bope. 

Spliced  with  belt  splice. 

Tensile  strength,  13,320  poands=:162,060  pounds  per  square  inch. 

Parted  2  strands. 

No.  2164. 

ly'  Steel  Wire  Bopb. 

Sectional  area,  .0876  square  inch. 

Tensile  strength,  12,680  pound8=144,760  pounds  per  square  inch. 

Parted  6  strands  at  face  of  grips.        / 


No.  2166. 

ly  Steel  Wire  Bope. 

Sectional  area,  .0876  square  inch. 

Tensile  strength,  12,400  pounds=141,660  pounds  per  square  inch. 

Parted  4  strands  at  face  of  grips. 
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:No.  2451. 

li"  Steel  Wise  Bops. 

Sectional  area,  .0876  sqaare  inch. 

Tensile  strength,  14,050  poands=160,390  poands  per  square  inch. 

Parted  4  strands  15^^  from  fastening. 

1|"  Steel  Wire  Bope. 

Six  strands  of  18  wires  each,  with  hemp  core. 
Measurement  of  wires  in  one  strand. 


DlMiietor. 

Seotional 
area. 

OiMnoter. 

Seotioml 
are*. 

IndL 
.0347 

.0347 
.  .0661 
.0868 
.0360 
.0340 
.0840 
.0347 
.0846 

Sq.ineh. 
.000046 
.000046 
.000068 
.000970 
.000068 
000940 
!  000040 
.000946 
.000040 

IndL 
.0363 
.0346 
.0348 
.0848 
.0392 
.0354 
.0840 
.0340 
.0844 

Sq.indL 
.000079 
.000040 
.000061 
.000061 
.000978 
000004 
!000067 
.000007 
.000028 

.008567 

.008681 

Sectional  area  of  rope,  .1031  sqaare  inch. 

No.  2156. 

1  J"  Steel  Wire  Rope. 

Sectional  area,  .1031  sqaare  inch. 

Tensile  strength,  15,510  poands =150,440  poands  per  sqaare  inch. 

Parted  4  strands  at  face  of  grips. 

No.  2157. 
If"  Steel  Wire  Bope. 

Sectional  area,  .1031  sqaare  inch. 

Teosile  strength,  15,200  poand8=sl47,430  poands  per  sqaare  inch. 

Parted  4  strands  at  face  of  grips. 


,No.  2450. 
1^"  Steel  Wire  Bope. 

Sectional  area,  .1031  sqaare  inch. 

Tensile  strength,  16,580  poand8=:  160,810  poands  per  sqaare  inch. 

Parted  4  strands  at  fastening. 


TESTS  OF  IRON,  STEEL,  AND   OT^EB   MATEBIALS. 

2"  Stbbl  Wibe  Bopb. 

Six  strands  of  18  wires  each. 
Measnrement  of  wires  in  one  strand. 
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BiAmetor. 

Araa. 

IMftmeter. 

WML 

Ineh. 
.0422 
.0426 
.0424 
.0420 
.0421 
.0480 
.   .0417 
.0426 
.0416 

Sq.ineh, 
.001399 
.001425 
.00J412 
.C01885 
.001390 
.001885 
.001866 
.001426 
.001859 

Ineh. 

.0414 
.0420 
.0419 
.0421 
.0422 
.0423 
.0431 
.0419 
.0416 

Sq.ineh. 
.001846 
.001886 
.001379 
.001392 
.001899 
.001405 
.001892 
.001879 
.001859 

.012646 

.012486 

Sectional  area  of  rope,  .1499  square  inch. 

No.  2158. 
2''  Stebl  Wibb  Bopb. 

Sectional  area,  .1499  square  inch. 

Tensile  strength,  20,580  poands^  137,290  pounds  per  square  inch. 

Parted  5  strands  at  face  of  grips. 

No.  2159. 
2''  Stbbl  Wibe  Eope. 

Sectional  area,  .1499  square  inch. 

Tensile  strength,  20,900  pound8=139,430  pounds  per  square  inch. 

Parted  1  strand  at  £Ace  of  grips. 


2i"  Steel  Wibb  Bope. 

Six  strands  of  18  wires  each,  with  hemp  core. 
Measurement  of  wires  in  one  strand. 


Piameter. 

8«otional 
area. 

Diameter. 

Sectional 
aier. 

Ineh. 
.0458 
.0463 
.0454 
.0468 
.0456 
.0456 
.0456 
.0448 
.0449 

8g.ifuh. 
.001612 
.001612 
.001619 
.001612 
.001633 
.001638 
.001633 
.001676 
.001688 

Ineh. 
.0447 
.0450 
.0479 
.0480 
.0476 
.0450 
.0450 
.0462 
.0460 

So.  ineh. 
.601569 
.001590 
.001802 
.001810 
.001780 
.001590 
.001590 
.001605 
.001590 

.014518 

.014926 

Sectional  area-of  rope,  .1766  square  inch. 
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No.  2160. 

2i"  Steel  Wibb  Bopb. 

Sectional  area,  .1766  sqaare  inch. 

Tensile  strength,  24,350  poands=137,880  pounds  per  sqaare  inch. 

Parted  4  strands  at  face  of  grips. 

Ko.  2161. 

2i*'  Steel  Wibe  Bopb. 

Sectional  area,  .1766  square  inch. 

Tensile  strength,  24,510  poand8=ld8,790  pounds  per  square  inch. 

Parted  2  strands  at  face  of  grips. 

2J''  Steel  Wibe  Bopb. 

Six  strands  of  18  wires  each,  with  hemp  core; 
Measurement  of  wires  in  one  strand. 


Diameter. 

SeottoDAl 
area. 

Diameter. 

Sectional 
area. 

2noh, 
.0188 
.0487 
.0488 
.0402 
.0480 
.0487 
.0484 
.0488 
.0404 

Sq.inch. 
.001870 
.001863 
.001009 
.001001 
.001878 
.001863 
.001840 
.001870 
.001017 

.0486 
.0486 
.0486 
.0400 
.0480 
.0400 
.0480 
.0487 
.0482 

8q,ineh. 
.001856 
.001865 
.001865 
.001686 
.001878 
.001886 
.001878 
.001868 
.001826 

.016011 

.016781 

Sectional  area  of  rope,  .2021  square  inch. 


No.  2162. 

2i"  Steel  Wibe  Bopb. 

Sectional  area,  .2021  square  inch. 

Tensile  strength,  30,080  pounds=148y760  pounds  per  square  inch. 

Parted  3  strands  at  face  of  grips. 
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No.  2163. 

2J''  Steel  Wibb  Bope. 

Sectional  area,  .2021  square  inch. 

Tensile  strength,  30,040  pouD(ls=148,570  pouiids  i>e;'  sqaare  inch. 

Parted  4  strands  at  face  of  grips. 

2J"  Steel  Wire  Rope. 

Six  strands  of  18  wires  each,  with  hemp  core. 
Measnrement  of  wires  m  one  strand. 


Diameter. 

Sectional 

Diameter. 

Sectional 

area. 

area. 

Inch. 

Sq.  inch. 

!  Inch. 

8q.  inch. 

.0543 

.002816 

j    .  0546 

.002341 

.0541 

.002209 

I    .0546 

.002341 

.0544 

.002324 

.or>44 

.002324 

.0543 

.4Jb231G 

1    .0547 

.002350 

.0543 

.002316 

.0543 

.002316 

.0544 

.002324 

.0540 

.00-2341 

.0544 

.002824 

.0643 

.002316 

.05U 

.002324 

.0544 

.002324 

.0540 

.0022iM) 

.0546 

.002341 

.020838 

.020994 

Sectional  area  of  rope,  .2510  square  inch. 

No.  2164. 

2i"  Steel  Wire  Rope. 

Sectional  area,  .2510  square  inch. 

Tensile  strength,  32,260  poands= 128,530  pounds  per  square  inch. 

Parted  1  strand  16''  from  the  grips. 


No.  2166. 

2J"  Steel  Wire  Eope. 

Sectional  area,  .2510  square  inch. 

Tensile  strength,  34,280  pounds=136,570  pounds  per  square  inch. 
Parted  1  strand  12''  from  the  grips, 
H.  Ex.  14—3; 
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ISTo.  2449. 

2J"  Steel  Wire  Bope. 

Sectional  area,  .2510  square  inch. 

Tensile  strength,  35,750  poauds=:142,430  pounds  per  square  inch. 

Parted  2  strands  6''  from  fastening. 

2J"  Steel  Wire  Rope. 

Six  strands  of  18  wires  each,  with  hemp  core. 
Measurement  of  wires  in  one  strand. 


Diameter. 

S^.tio]iaI 
area. 

Diameter. 

Sectional 
area. 

Ineh, 
.0588 
.0583 
.0584 
.0579 
.0580 
.0586 
.0584 
.0583 
.0581 

SqAneh. 
.002715 
.002669 
.002679 
.002633 
.002642 
.002697 
.002679 
.062669 
.002651 

Inch. 
.0582 
.0584 
.0576 
.0586 
.0589 
.0586 
.0583 
.0580 
.0583 

Sq.inek, 
.002660 
.002679 
.002606 
.002697 
.  002725 
.002697 
.002669 
.002642 
.002669 

.024034 

.024044 

Sectional  area  of  rope,  ,2885  square  inch. 

No.  2166. 

2f ''  Steel  Wire  Bopb. 

Sectional  area,  .2885  square  inch« 

Tensile  stiength,  38,150  pounds=ld2,240  pounds  per  square  inch. 

Parted  2  strands  at  face  of  grips. 

No.  2167. 

2%"  Steel  Wire  Rope. 

Sectional  area,  .2885  square  inch. 

Tensile  strength,  36,400  pounds =126, 170  pounds  per  square  inch. 

Parted  1  strand  18"  from  the  grips. 


No.  2174. 

2%"  Steel  Wire  Rope. 

Sectional  area,  .2885  square  inch. 

Tensile  strength,  39,280  pounds=136,150  pounds  per  square  inch. 

Parted  X  strand  2  feet  from  grips. 
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BTo.  2151. 
2f ''  Stebl  Wibe  Bopb. 

This  specimen  was  wormed,  parceled,  and  served,  and  had  a  thimble 
turned  in  at  each  end. 

One  end  was  stopped  back  with  five»  flat  seizings  of  V'  iron  wires. 
The  throat  seizing  consists  of  fifteen  tarns ;  the  other  foar  have  one 
tarn  less  on  each  sacceeding  seizing  down  to  the  end. 

The  other  end  was  stopped  back  with  five  riding-tarn  seizings  of 
%^'  iron  wires.  The  throat  seizing  has  thirteen  tarns  in  first  layer 
and  twelve  riding  turns. 

The  two  ends  came  close  together  on  the  standing  part  before  com- . 
mencing  the  test. 

Length  of  specimen,  10  feet. 

Sectional  area  of  rope,  .2885  square  inch. 

Elongations  measured  from  center  to  center  of  pins  through  thimbles. 


B«lBMklL 

ToteL 

PersooAre 

Eloogation. 

1,000 
S.00O 
10,000 
15,000 

20!00O 
80,000 
88^000 
40,000 

Potmdt. 

Jneku. 
0. 

.80 
.71 
L18 
1.68 
2.12 
2.98 
8.87 
&28 

Initial  load. 

♦ 
TemdlartraBfth. 

"isHiii" 

Sustained  the  maximum  load  12  minutes,  then  parted  4  strands  of  the 
.  rope  near  the  middle  of  the  length. 

Opening  between  ends  on  standing  part  after  fracture  of  the  rope, 

3"  Steel  Wibe  Bope. 

Six  strands  of  18  wires  each,  with  hemp  core. 
Measurement  of  wires  in  one  strand. 


Diameter. 

Seotional 
area. 

Diameter. 

SectUmal 
area. 

InOL 

Sq.ineh. 

Inch. 

Sg,i»clL 

.0588 

.002716 

.0504 

.002771 

.0606 

.002790 

.0504 

.002771 

.0003 

.002846 

.0601 

.002887 

.0000 

.002827 

.0507 

.002708 

.0606 

.002700 

.0606 

.002790 

.0600 

.002827 

.0592 

.002758 

.0004 

.002865 

.0595 

.002781 

.0602 

.002846 

.0598 

.002800 

.0603 

.002762 

.0500 

.002818 

.025268 

.025128 

f^ 


Sectional  area  of  rope,  .3024  square  inch. 
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No.  244S. 
2J"  Steel  Wire  Bope. 

Sectional  area,  .2885  sqaare  inch. 

Tensile  strength,  39,820  poands=::  138,020  pounds  per  square  inch. 

Farted  1  strand  15''  from  fastening. 

No.  2168. 

Z"  Steel  Wire  Rope. 

Sectional  area,  .3024  square  inch. 

Tensile  strength,  46,820  pounds=154,830  pounds  per  square  inch. 

Parted  3  strands  at  face  of  the  grips. 

No.  2169. 

3"  Steel  Wire  Bope. 

Sectional  area,  .3024  square  inch. 

Tensile  strength  46,710  pounds=:  1^4,460  pounds  per  square  inch. 

Parted  1  strand  at  the  middle  of  the  length. 

No.  2447. 

3"  Steel  Wire  Bope. 

Sectional  area,  .3024  square  incih. 

Tensile  strength,  45,580  pounds=160,730  pounds  per  square  inch. 

Parted  1  strand  b"  from  fastening. 

3J"  Steel  Wire  Bope. 

Six  strands  of  18  wires  each,  with  hemp  core. 
Measurement  of  wires  in  one  strand. 


Diuneter. 

ATM. 

Diameter. 

Seotloiua 
area. 

Inch. 

Sq.ineh, 
,1J04128 

Inch. 

Sq.ineh. 

.0725 

.0719 

.004060 

.0721 

.004083 

.0718 

.004049 

.0719 

.004060 

.0715 

.004015 

.0720 

.004072 

.0710 

.004060 

.0714 

.004004 

.0721 

.004083 

.0722 

.004004 

.0720 

.004072 

.0717 

.004038 

.0714 

.004004 

.0710 

.004000 

.0713 

.003008 

.0721 

.004083 

.0717 

.004088 

.036622 

.03074 

Sectional  area  of  rope,  .4380  square  inch. 


No.  2170. 

3J''  Steel  Wire  Bops. 

Sectional  area,  .4380  square  inch. 

Tensile  strength,  66,100  i)ounds= 150,9 10  pounds  per  square  inch. 
Parted  3  straqds  and  8  wires  of  fourth  straqd  at  the  middle  of  tAo 
length. 
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No.  2171. 

SJ"  Stbbl  Wire  Bope. 

Sectional  area,  .4380  sqaare  inch. 

Tensile  strength,  65,740  poands=:150,090  poands  per  square  inch. 

Parted  2  strands  at,  the  middle  of  the  rope. 

No.  2446. 

3^'  Steel  Wire  Rope. 

Sectional  area,  .4380  sqaare  inch. 

Tensile  strength,  64,500  pounds  =  147,260  poands  per  sqaare  inch. 

Parted  2  strands  15^^  from  end  of  fastening. 

4J''  Steel  Wire  Bope.    ^ 

Six  strands  of  18  wires  each,  with  hemp  core. 
Measurement  of  wires  in  one  strand. 


BiAtneter. 

Sectional 
area. 

Diameter. 

Sectional 
area. 

Inch. 

Sq.  inch. 

Inch. 

Sq.  inch. 

.0997 

.007807 

.0979 

.  007528 

.0975 

.007406  , 

.0986 

.007636 

.0980 

.007r)43 

.0978 

.  007512 

.0982 

.007574 

,0078 

.  007512 

.0980 

.  007543 

.0982 

.007574 

.0990 

.007698 

.0977 

.007497 

.0986 

.  0076:i6 

.0964 

.007299 

.0974 

. 007451 

.0983 

.007589 

.0975 

.007466 

.0078 

.007512 

.068184 

.067660 

Sectional  area  of  rope,  .8151  square  inch. 

No.  2172. 
4J''  Steel  Wire  Rope. 

Sectional  area,  .8151  square  inch. 

Tensile  strength,  138,100  pouuds  =  169,430  pounds  per  sqaare  inch. 

Parted  3  strands  10"  from  face  of  grips. 


No.  2173. 

4J''  Steel  Wire  Rope. 

Sectional  area,  .8151  square  inch. 

Tensile  strength,  139,150  pounds  =  170,720  pounds  per  square  inch. 

Parted  1  strand  7"  from  the  grips. 
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TB8TS  OF  INDiriDTTAL  WIRES  TAKEN  FROM  FOREQOINQ  TESTED  WIRE 

ROPE, 


No.  of 


2604 
2605 
2506 
2507 
2508 
2500 
2610 
2511 
2512 
2513 
2514 
2515 
2510 
2617 
2518 
2510 
2620 
2621 


2524 
2825 
2628 
2627 
2628 
2829 
2580 
2981 
2632 
9683 
2534 
2635 
2588 
2537 


2640 


Sise 
ofiopo 
token 

fltODI. 


Inchet. 

\ 

I 
1 
1 
1 
2 
2 
2 
2 
21 


Condition. 


Annealed. 


Annealed . 
AnncMded . 


Annealed . 
Anneiijed. 


Annealed . 


Annealed . 
Annealed. 


Annealed 
Anneiiled. 


Annealed . 
Annealed . 


Annealed . 
Annealed. 


Annealed . 
Anneided . 


Annealed . 
Annealed . 


Annealed . 
Annealed . 


Diameter 
of  wire. 


.0824 
.0328 
.0321 
.0321 
.0848 
.0348 
.0348 
.0852 
.0430 
.0426 
.0416 
.0416 
.0450 
.0450 
.0476 
.0400 
.0400 
.0490 
.0490 
.0546 
.0546 
.0543 
.0543 
.0593 
.0503 


.0600 
.0600 
.0598 
.0508 
.0726 
.0725 
.0714 
.0714 
.0980 
.0980 
.0980 


Sectional 


Sq.ineh, 
.00082 
.00084 
.00081 
.00081 
.00096 
.00096 
.00095 
.00007 
.00145 
.00143 
.00136 
.00136 
.00150 
.00159 
.00178 
.00189 
.00189 
.00188 
.00189 
.00234 
.00234 
.00232 
.00232 
.00276 
.00276 
.00272 
.00372 
.00283 
.00283 


.00281 
.00413 
.00418 
.00400 
.00400 
.00754 
.00754 
.00754 


TensUe  strength. 


Total. 


Poundg. 
130 

78 
139 

84 
174 

98 
172 

94 
226 
120 
248 
143 
330 
180 
124 
312 
195 
858 
196 
502 
264 
355 
217 
452 
264 
438 
240 
478 
286 
496 
297 
594 
429 
720 
381 
,390 
747 
735 


Per 


raqna 
inch. 


Pintndt. 
158,540 

92,800 
171,600 
103,700 
181,250 
102,080' 
181,050 

96,910 
155.860 

83,980 
182.360 
105,150 
207,550 
113,210 

69,660 
165,080 
103, 170 
180,420 
108. 170 
214,530 
112,820 
153,020 

93,580 
163,770 

95,650 
161,080 

88.240 
168.900 
101,060 
176, 510 
105,690 
143, 830 
102, 180 
180.000 

95,290 
184,350 

09,070 

07,480 


TEHSILB  TB8T8  OF  KAHILLA  BOPE  FBOM  BOSTOV  VAVT-TAED. 

No.  2747. 
Ko  mark. 

3  inch  manilla  rox>e. 

3  strands  of  20  threads  and  hemp  core  each. 
Tensile  strength,  7,100  ponnds. 
Parted  1  strand  at  the  pin. 


No.  2748. 

Marked,  <^  From  inspector  thirteenth  light-honse  district." 

3|>  inch  manilla  rope. 

3  strands  of  19  threads  each. 

Tensile  strength  7,8G0  ponnds. 

Parted  at  hitch. 


SHOT  LINES. 


HEMP,  MANILLA,  COTTON,  AND  LINEN  LINES  TESTED  FOR  THE 
U.  S.  LIFE-SAVING  SERVICE. 
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SHOT  LIHE& 

JBrJBMP,  MAIOLA,  COTTON,  AND  LINEN  LINES  TESTED  FOB  TEE  U.  A 
LIFE-SAVING  SERVICE. 

Tests  were  made  of  bemp,  manila,  linen,  and  cotton,  braided  and 
twisted  lines. 

Tbe  sizes  ranged  from  "AZ  to  ^^23  diameter. 

Tbree  tests  were  made  of  eacb  sample  to  establish  their  relative 
strength  and  elongation,  using  samples  6  feet  long  between  reference 
marks. 

Other  tests  were  made  to  determine  the  elongations  and  permanent 
sets  under  different  loads,  the  strength  and  elasticity  of  wet  linos,  also 
of  lines  which  had  been  wet  and  subsequently  dried,  and  tests  of  strands 
and  threads  composing  the  lines ;  a  number  of  tests  under  different 
stresses,  also  under  prolonged  stresses. 

In  the  tabulation  of  results  are  given  a  description  of  lines,  and 
weights  per  100  fathoms. 

A  number  of  pieces  of  line  were  unlay ed  and  the  lengths  of  strands 
and  threads  measured,  which  in  comparison  with  the  original  lengths 
of  the  pieces  (12'^)  as  cut  from  the  lines,  indicate  the  lengths  of  threads 
required  to  make  the  several  kinds  of  line  thus  examined.  In  this 
coBuection  it  will  be  noted  that  the  elementary  parts  of  the  same  piece 
of  line  in  some  instances  are  of  varying  lengths,  which  fact  necessarily 
tends  toward  causing  unequal  distribution  of  stresses  on  those  several 
parts. 

The  lines  were  secured  for  testing  by  taking  several  turns  around 
grooved  pins  4''  diaipeter,  which  were  held  against  turning  in  the  jaws 
of  the  testing-machine.  The  ends  of  the  lines  were  then  made  fast  to 
cleats. 

The  employment  of  these  grooved  pins  was  regarded  as  satisfactory, 
and  this  manner  of  fEistening  was  thought  to  give  substantially  the  full 
strength  of  lines  of  these  diameters  unimpaired  by  the  influence  of  the 
fastenings. 

In  the  first  series  of  tests  of  three  trials  of  each  kind  of  line,  the 
loads  were  slowly  but  with  few  exceptions  continuously  applied  and 
increased  up  to  the  limit  of  rupture,  observations  being  made  on  the 
elongation  of  the  line  at  different  loads,  the  position  of  tbe  fracture 
noted  with  reference  to  its  distance  from  the  pins  where  fastened,  or 
ftom  the  middle  of  the  length. 

A  number  of  the  lines  were  measured  after  fracture,  when  the  break 
occurred  outside  the  reference  marks. 

The  permanent  sets  thus  obtained  do  not  indicate  the  ability  of  the 
lines  to  recover  from  a  gradually  released  stress ;  there  is  considerable 
recoil  and  upsetting  which  occurs  when  a  line  suddenly  parts,  and  the 
fractured  ends  are  shortened  by  these  means  beyond  their  normal 
amount  of  contraction.  This  feature  is  illustrated  by  a  large  number  of 
instances  in  the  second  series  of  tests  wherein  the  sets  were  determined 
after  the  application  and  release  of  loads  below  the  maximum. 

A  considerable  portion  of  the  elongation  displayed  by  a  new  rope,  it 
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is  Been,  results  in  permanent  set,  tbe  different  kinds  of  lines  differing, 
however,  materially  in  this  respect. 

Tbe  elongation  of  a  rope  appears  to  be  largely  doc  to  the  manner  of 
laying  or  braiding  and  its  general  looseness  of  structore,  and  to  a  less 
extent  due  the  actual  elongation  of  the  fibers  themselves. 

It  may  be  conceived  that  some  of  the  apparent  elongation  is  due  to 
the  slipping  of  the  fibers  along  each  other  until  arrested  by  friction; 
direct  evidence  upon  this  point  is  not  at  hand. 

In  the  third  series  the  lines  were  wet  and  tested  in  that  condition. 
Observations  were  made  on  the  amount  of  contraction  in  length,  due 
to  wetting. 

The  tests  show  generally  an  increase  in  strength  of  the  wet  rope  over 
the  dry  rope,  and  an  increased  elongation,  even  after  deducting  tbe 
amount  of  contraction  due  to  wetting. 

The  flexibility  of  the  wet  linen  twisted  lines  was  quit<e  as  great  as 
when  dry.  The  twisted  hemp  and  manilla  were  much  less  flexible 
when  wet,  excepting  the  sample  marked  \''  Knssia  hemp,  twisted, 
which  retained  about  the  same  flexibility,  wet  or  dry. 

The  twisted  cotton  lines  and  the  different  braided  lines  were  stiff 
when  wet 

The  series  of  wet  and  dried  samples,  Table  No.  4,  showed,  with  ex- 
ception of  two  twisted  linen  lines,  a  recovery  in  the  contraction  which 
took  place  while  drying. 

The  flexibility  of  the  several  lines  was  increased  by  this  process. 

Although  a  permanent  contraction  generally  resulted,  it  was  of  a  very 
unstable  character,  and  gave  way  under  a  few  pounds  tensile  stress. 
These  lines  developed  higher  strength  than  the  first  series  of  samples. 

A  conjectural  explanation  of  this  last  feature  may  be  that  the  fibers, 
during  wetting  and  drying,  are  brought  into  a  more  uniform  state  of 
tension  than  they  were  left  by  rope  machines;  also  flexibility  of  fibers 
may  conduce  towards  strength. 

The  time  employed  in  making  the  test  has  an  influence  on  the  elon- 
gation developed,  and  upon  the  tensile  strength.  From  10  to  15  minutes 
were  consumed  in  making  these  tests,  unless  the  time  is  stated  in  tbe 
details. 

While  it  requires  time  for  the  full  effect  of  a  load  to  be  reached,  time 
is  also  imi>ortant  in  allowing  full  recovery  in  length  after  the  release  of 
load.    The  cotton  line  was  notably  sluggish  in  recovering  in  length. 

Tbe  tests,  which  were  made  outside  of  the  testing  machine,  of  lines 
loaded  by  means  of  suspended  weights,  show  the  failure  of  lines  at 
greatly  reduced  loads  below  the  average,  or  even  minimum,  tensile 
strength  as  determined  by  immediate  fractare. 

Concerning  the  contractile  force  developed  by  wetting  a  taut  rope,  a 
comparatively  few  observations  indicate  that  the  contractile  force  has 
a  maximum  limit  which  does  not,  under  some  conditions,  reach  a  very 
high  limit  in  terms  of  the  breaking  strength  of  the  rope ;  at  least,  con- 
traction seems  to  progress  most  favorably  when  the  rope  is  slack,  or  not 
carrying  a  large  load.  Of  course  water  penetrates  slowly  a  taut  line, 
but,  independent  of  that  fact,  a  heavy  load  seems  to  nearly,  or  quite, 
arrest  contraction. 

If  the  rope  is  wet  while  sustaining  a  high  load,  the  wetting  at  times 
even  seems  to  facilitate  additional  stretching. 

Upon  releasing  from  a  high  load  a  rope  which  has  been  wet  while 
under  stress,  contraction  then  takes  place,  and  re>application  of  the  load 
does  not  restore  the  length,  but  it  remains  shorter  under  tbe  re-applied 
load  than  it  was  before  tbe  load  was  released.    All  the  phenomena  of 
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BbriDking  and  swelling,  and  the  variations  in  behavior  ander  different 
hy^ometric  conditions,  have  not  been  experimentally  determined. 

This  mach  seems  to  be  the  case,  however,  that  while  ropes,  as  a  whole^ 
contract  in  length  when  wet,  being  free  from,  or  under,  a  light  load  at 
the  time,  the  individual  fibers  have  a  tendency  to  elongate. 

Observations  made  on  manila  fibers  show  a  decided  elongation  when 
wet,  and  then  contraction  when  dried. 

Hemp  and  linen  fibers  did  not  show  so  marked  results,  and  it  was 
somewhat  uncertain  whether  they  were  materially  affected  in  their 
length. 

The  cotton  fibres  are  of  so  short  staple  that  observations  were  not 
undertaken  with  them  at  this  time. 

Generally  speaking,  the  contraction  of  a  wet  rope  is  due  to  the  man- 
ner in  which  it  is  laid. 

The  tests  of  the  individual  strands  and  threads  of  the  several  kinds 
of  lines  enable  a  fair  idea  to  be  obtained  of  the  relative  efiicieucy  be- 
tween ropes  differently  laid  and  between  braided  and  twisted  lines, 
where  strength  alone  is  considered. 

Whereas  the  strands  and  threads  of  the  linen  lines  were  of  uniform 
size  and  fairly  uniform  strength  from  the  same  piece  of  rope,  there 
was  some  variation  in  the  hemp  and  manila  strands  and  threads,  and 
in  unlaying  the  latter  ropes  so  much  of  the  twist  was  lost,  the  strand 
and  threads  being  allowed  to  assume  a  state  of  rest,  that  untrustworthy 
results  were  obtained.    The  same  is  true  of  the  cotton  threads. 

Single  strands  were  tested  in  lengths  of  3  feet  between  the  pins,  to 
which  they  were  fastened,  £^nd  single  threads  were  tested  in  free 
lengths  of  6  to  8  inches. 
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TESTS   OP   IRON,  STEEL,  AND   OTUEK   MATERIALS 
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SHOT  LIHES. 

DETAILS  OF  TESTS  OF  TWISTED  LINES. 

FIRST  SERIES. 

Samples  6  feet  long  between  fastenings;  ends  fastened  by  taking 
several  turns  around  pins  secured  in  the  jaws  of  the  testing  maohine. 

Figures  in  heavy  faced  type  show  the  elongation  at  the  time  of  reach- 
ing  the  maximum  load. 

PxTBB  Manilla,  Size,  H. 

[Twisted  line.] 


Aprfied 
loiids. 

Elongation  in  e  feet. 

No.  2182. 

No.  2188. 

K0.218A. 

Total. 

Saoces- 
aive. 

TotiO. 

Snooes- 
BlTe. 

TotaL 

Snecea- 

Poundt. 
100 
200 
300 
400 
600 
000 
615 
880 
007 

InchtM. 
1.25 
2.00 
2.00 
&00 
8.55 
4.00 

4.90 

Inch. 

Indm. 
1.40 
2.10 
2.60 
8.10 
3.50 
4.00 

Inch. 

lwshe$. 
LOO 
1.75 
2.35 
2.90 
3.40 
8.80 

XfMn« 

.75 
.00 
.40 
.56 

.45 
.20 

.70 
.50 
.50 
.40 
.50 

.76 
.60 
.55 
.50 
.40 

4.90 

.80 

4.1il 

.88 

Mean  tensile  strength,  647  pounds. 
No.  2182  parted  16"  from  pin. 
ISo.  2183  parted  2  strands  at  pin. 
ITo.  2184  parted  12"  from  pin. 


Hemp  Oable,  if. 

[Twisted  Une.] 


Applied 
loads. 

Elongation  in  6  feel 

No.  2186. 

No.8l86w 

Ko.2187. 

ToiaL 

Snocee- 

SiTO. 

TotaL 

Snooes. 
sive. 

Total. 

Snoeea- 
sive. 

PoiMUlt. 

100 
900 
800 
400 
800 
600 
700 
800 
884 
90O 

1.15 
2.00 
2.05 
8.00 
4.80 
5.60 
6.05 
6.70 

y.oo 

In^ 

Ineh*9. 
1.85 
2.20 
2.00 
8.70 
4.40 
5.26 
6.00 

6.30 

Inch, 

JOHMUWt 

LOO 
L70 
2.80 
4.10 
4.80 
5.40 
&00 
6.40 

JfMftM. 

.85 
.65 
L25 
.90 
.80 
.45 
.65 
.80 

.85 
.70 
.80 
.70 
.85 
.75 
.80 

.70 
LIO 
LOO 
.70 
.00 
.60 
.40 

y.oo 

.60 

Mean  tensile  strength,  865  pounds. 
Ko.  2185  parted  at  middle. 

No.  2186,  snapping  sounds  and  strand  began  to  part  at  600  pounds. 
Parted  &^  from  pin. 
No.  2187  parted  1  strand  36^^  from  pin. 
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TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

Itall^n  Ln^y  Hemp,  Hj  8  TEOtBADS. 

[TwlrtfldllAB.] 


iMida. 

Ko.2188. 

Noi2U0i 

ValUI. 

TotaL 

SnooM- 
•ivew 

TotaL 

BlTO. 

ToteL 

9tf. 

PoundM. 
100 
200 
800 
400 
500 
000 
700 
790 
800 
640 
900 
916 

Ifuhet. 
1.60 
2.45 
3.30 
8.80 
4.46 
5.00 
6.82 

0.M 

Jneh. 

JfidkM. 
1.50 
2.50 
a25 
4.00 
4.50 
6.05 
6.50 

InelL 

Jndk4g, 
1.50 
2.70 
8.50 
4.80 
4.80 
6.40 
5.90 

imk^ 

.85 
.85 
.60 
.00 
.00 
.82 
.28 

1.00 
.76 
.76 
.50 
.56 
.45 

1.20 
.80 
.80 
.50 

.00 
.60 

6.76 

.25 

6.80 

.40 
.10 

6.80 

.56 
.10 

— -• 

MeaD  tensile  strength,  861  pounds. 
No.  2188  parted  at  the  pin. 
Na  2189  parted  36^^  from  the  pin. 
No.  2190  parted  6"  from  the  pin. 


Hbmp,  SiZBy  •A'^ 

[Tuistodllott.] 


AppUed 

lOMS. 

BloiigationinOftek 

No.  2191. 

ira2192. 

]ro.21tt. 

TotaL 

Suooes- 

■lYO. 

TotaL 

Saooeo- 
sive. 

TotaL 

JSS^ 

P&undg. 
100 
150 
200 
250 
30O 
822 
825 

2.50 
8.25 
8.75 
4.10 
4.06 

JfuA. 

Inehst. 
2.20 
8.  OS 
8.70 
4.80 
4.65 

4.80 

Ineh. 

JiMiUt. 

2.26 
8.00 
8.65 
4.00 
4.40 

Jim*. 

.76 
.50 
.85 
.56 

.85 
.65 
.60 
.85 
.15 

.76 
.« 
.4* 
.86 

4.80 

.15 

J 

Mean  tensile  strength,  316  pounds. 
No.  2191  parted  18'^  from  the  pin. 
No.  2192  parted  36"'  from  the  pin. 
No.  2193  parted  24''  from  the  pin. 


TESTS  OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

Best  Bussia  Hbmp,  -f^. 
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[Twisted  line.] 

kwds. 

XtongationSnefMt 

Ho.  2194. 

Ko.  2196. 

isro.1190. 

T«taL 

Buooes* 

•ITB. 

TMiO. 

Snocet* 
live. 

ToftaL 

tAre. 

PtoiMdf. 
100 
200 
800 
400 
400 
500 
000 
006 

2.50' 
8.76 
4.80 
6.60 

Inekei. 

2.80' 
8.90 
4.90 
6.86 
04>O 

Inchet. 

2.80 
4.00 
6l00 
6l86 

InckM, 

1.26 
1.06 
.70 

1.00 

1.00 

.46 

.06 

1.70 
LOO 
.86 

.li" 

0.00 

0.36 

64IO 

.60 
.86 
.26 

Mean  tensile  strength,  542  ponnds. 
No.  21d4  parted  36^^  from  pin. 
Ko.  2195  parted  at  the  pin. 
No.  2196  parted  at  the  pin. 


Best  Bussia  Hshp,  ^. 

[Twilled  Hub.] 


^i^ 

IQoiigatloiiinOfbel                               1 

Ho.  2197. 

Ho.  2198. 

Ho.  8199. 

TotaL 

Socoee- 
sire. 

ToUl. 

Snooee- 
alTe. 

TotaL 

ouooeo* 

dTO. 

Potmdt. 
60 
100 
160 
200 
230 
280 
296 
800 
848 

Inehet. 

IwOl 

rncke.. 

Inch. 

L85' 
2.46 
3.80 
3.90 

/•MUt. 

'■"lio" 

.86 
.00 

2.65 
&46 

4.00 

2.90 

8.50 

4.00 

4.60 

.80 
.56 

.00 
.50 
.00 

4.50 

.50 

4.80 
4.U 

^     .40 

4.76 
0.M 

.26 
.75 

Mean  tensile  strength,  291  pounds. 

No.  2197  parted  at  the  pin. 

No.  2198  parted  at  the  pin. 

Na  2199  parted  2  strands  at  middle. 
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TESTS  OF   IRON,  STKEL,  AND   OTHER   MATERIALS 

Barbour's  Best  GiLLma  Thread,  ^. 

[Twisted  line.] 


AppUed 
load*. 

Elongation  in  6  feet. 

No.  2200. 

Ko.2201. 

NaiMS. 

TotiO. 

Snooei- 
aive. 

Total. 

Saooes- 
■ive. 

TotaL 

Saooea- 
aWe. 

Potmdff. 
SO 
100 
800 
300 
400 
408 
500 
610 
686 

IfUkU. 

Inch«$, 

Inehet. 
3.05 
8.90 
5.40 
6.20 
6.80 

Inehei. 

2.10 
8.25 
4.75 
5.60 
6l15 

BieftM. 

3.25 
4.60 
5.80 
6l00 
0.M 

.85 
1.50 
.80 
.60 

1. 16 

1.50 

.85 

.56 

1.85 
.70 
.70 
.50 

&30 

.16 

7^0 

.50 

7.00 

.71 

Mean  tensile  strength,  531  poands. 
No.  2200  parted  24''  from  pin. 
No.  2201  parted  at  the  pin. 
No.  2202  parted  24''  from  pin. 


Babboxtb's  Best  GiLLiNa  Thread,  ^ 

[Twisted  Unew] 


loads. 

XloBcaaoninefeet 

No.  2203. 

Ko.2204. 

Ka.2206. 

TotaL 

Saoces- 
sive. 

TotsL 

Sncoes- 
sive. 

TotaL 

Saooea- 

SiYS. 

Peundt. 
60 
100 
150 
200 
250 
260 
288 

Inehet. 

IneK 

Inehet. 
1.65 
4.00 
&00 
6.76 
6.40 

JimAm. 

Inehst. 
8.00 
4.40 
5.80 
6.00 

6.40 

Inehet, 

*"*i"4i" 
.80 
.TO 
.40 

4.70 
6.60 
6.40 
7.00 

y.io 

2.35 

1.00 

.75 

.66 

.90 
.80 
.60 
.10 

y.M 

.60 

Mean  tensile  strength,  264  ponnds. 
No.  2203  parted  at  the  pin. 
No.  2204  parted  at  the  pin. 
No.  2205  parted  at  middle. 


TESTS    OF   IRON,  STEEL,  ANl>   OTHER   MATEttlALS., 

Babboub's  Linbn  Shoe  Thbeap,  6Thbead,  ^. 

[Twisted  line.]  , 
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loeds. 

No.  2206. 

1^0.2207. 

No.  2208.     ' 

TotfcL 

Suocea- 
•ive. 

ToUl. 

Sacces. 
alve. 

Total. 

Shicoes- 
siTe. 

Powndt. 
100 
200 
300 
400 
466 
468 
492 

Inehet. 
3.40 
6.0O 
5.90 
6.40 

Inehet. 

Inehet. 
8.50 
6.00 
6.75 
6l90 

Inehet. 

Inehet, 
2.80 
4.20 
ft.  20 
5w60 

'inehet. 

1.60 
.90 
.50 
.20 

1.60 
.75 
.55 

1.40 
1.00 
.40 

e.90 

.80 

BJOO 

.40 

Mean  tensile  strength,  475  pounds. 
No.  2206  parted  at  middle. 
No.  2207  parted  at  middle. 
No.  2208  parted  W  from  pin. 


Babboub's  Linen  Shoe  ;rHB£Ai>,  6-ThbeaD|  A. 

[Twlatedltee.] 


^^ 

No.  2209. 

No.  2210. 

No.  2211. 

Total. 

Saooea- 
alTe. 

Total 

Sncoea- 

alTO. 

Total 

Snoeea- 

aive. 

Pmmdt. 
50 
100 
160 
200 
250 
200 
278 
292 

Inehet. 
2.70 
4.1U 
5.00 
5.40 
5.80 

Inehet. 

Inehet, 
a20 
4.20 
5.00 
5.75 
6.20 

Ineh, 

Inehee. 
8.20 
4.25 
5.00 
6.60 
6.00 

Inehet. 

140 
.90 
.40 
.40 

1.00 
.80 
.76 
.46 
.05 

1.05 
.75 
.00 
.40 

5.90 

.10 

•.ao 

.80 

Mton  tensile  strength,  277  poands. 
No.  2209  parted  36"  from  pin. 
No.  2210  parted  6"  from  pin. 
No.  2211  parted  36^'  from  pin. 
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TESTS   OP   IRON,    STEEL,    AKD   OTHEE   MATERIiXS. 

Babboub's  Linen  Shoe  Thbead,  9-Stband. 

[Twisted  line.] 


•Applied 

lOAdS. 

XkAgationiBefeet. 

No.  2212. 

No.  2213, 

No.  2214. 

Total. 

Sacoes- 
slve. 

Total, 

Saoces- 

BiV©. 

Total. 

SaoooA- 

SiTO. 

Pomds. 
60 
100 
200 
800 
400 
448 
400 
400 

fnOus. 

Inches. 

Inches. 

2.70 
3.75 
6.20 
0.20 
7.00 

Inches. 

Inches. 
2.70 
4.10 

5.80 
6.80 
7.70 

Jnehss. 

'"  L40"" 
L70 
LOO 
.90 

4.20 
6.70 
&70 
7.40 
8.00 

LOS 
L46 
1.00 
.80 

1.50 

LOO 

.70 

.00 

8.M 

.66 

7AO 

.40 

Mean  tensile  strength,  480  pounds. 
iN'o.  2212  parted  at  the  pin. 
No.  2213  parted  8'^  from  pin. 
No.  2214  parted  24''  from  pin. 


Babboub's  Linen  Shoe  Thbead,  9Stbanb. 

[Twisted  liueil 


Applied 
loiidfl. 

Elongation  in  0  feet. 

No.  2216. 

No.  2216. 

No.  2217. 

TotaL 

Saccee* 
sive. 

TotaL 

Saeoes- 
Bive. 

Inches. 

Total. 

Snooee- 
slye. 

Pounds. 
60 
100 
150 
200 
250 
289 
292 
298 

Inches. 
3.10 
4.70 
5.60 
6.20 
0.80 

Inches. 
3.50 
5.20 

6.00 
6.70 
7.25 

Inches. 
3.70 
5.10 
6.80 
6.70 
7.26 

y.5o 

InshSM. 

LOO 
.80 
.70 
.00 

L70 
.80 
.70 
.55 

L4II 
.70 
.00 
.56 
.26 

7.90 

.40 

7.40 

.15 

Mean  tensile  strength,  293  pounds. 
No.  2215  parted  24"  from  pin. 
No.  2216  parted  at  the  middle. 
No.  2217  parted  at  the  pin. 


TESTS   OP   IRON,  STEEL,  AND   OTHER  MATERIALS. 

Bajbboub^s  Linen  Shoe  Thread,  11-Thbead,  A* 

[Twisted  line.] 
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loeds. 

No.  2218. 

No.  2219. 

Ho.  2820. 

Total. 

Snoces- 
slve. 

TotaL 

Snooes- 
•ive. 

Total.. 

Baeoes- 

■ITO. 

Poimdtf. 
50 
100 
200 
300 
400 
600 
510 
660 

Ineket. 
2.10 
3.10 
4.40 
5l35 
6.10 
6.50 

0.60 

Inehee. 

Inekee. 
2.40 
8.60 
4.75 
6.60 
6.25 
6.90 

Ineket. 

InOket. 
2.80 
3.10 
4.60 
&80 
6.00 

0.40 

Ineket. 

1.00 
1.80 
.95 
.75 
.40 
.10 

1.10 
1.25 
.85 
.66 
.66 

.80 
1.40 
.80 
.70 
.40 

7.00 

.10 

Mean  tensUe  strength,  523  pounds. 
No.  2218  parted  8^'  from  the  pin. 
No.  2219  parted  36^'  from  the  pin. 
No.  2220  parted  6^^  from  the  pin. 


Basbottb's  Linen  Shoe  Thebab,  U-Plt,  ^ 

[Twitted  line.] 


Applied 

lOMS. 

No.2821. 

90.2281. 

NaS828. 

TotoL 

Sncoee- 
alye. 

TotaL 

Suooea- 

SiTO. 

Total. 

Sooeee- 
aiYO. 

Pmtndt, 
60 
100 
150 
200 
247 
260 
262 
258 

Ineket. 
3.26 
4.80 
5.20 
5.90 

6.30 

JiMJUf. 

2.30* 
4.25 
&05 
6.80  • 

Ineket. 

Ineket, 
2.60 
4.00 
4.80 
5.60 

Ineket. 

1.06 
.90 

.70 
.40 

1.05 
.80 
.76 

1.40 

M 

6.00 

.60 

•.40 

^ 

•.!• 

.10 

Mean  tensile  strength,  252  pounds. 
No.  2221  parted  12'^  from  pin. 
No.  2222  parted  S^'  from  pin. 
No.  2223  parted  3&f  firom  pin. 
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TESTS   OP   IRON,  STEEL,  AND    OTHEK   MATERIALS. 

"CoY^  Best  Linen  Gilling,  No.  16,  3-Ply,  -^. 

(TwiBted  liAe.] 


^iSif 

Ek>ng»tiimlii6feet 

2^0.  2224. 

Ho.  2225. 

K0.28W. 

Total 

Saocea- 
8ive. 

Total 

Stioces- 
8lve. 

Total. 

Saooes- 
aiTe. 

Pound: 
60 
100 
200 
800 
380 
400 
444 
466 

Jnehet. 
1.80 
8.25 
6.00 
5.80 

•.40 

Jnehet. 

3.00 
4.00 
5.40 
6.30 

Inehet, 

TneheM. 
2.80 
4.00 
6.40 
6.20 

/ndUff. 

1.45 

1.75 

.80 

.60 

1.00 
1.40 
.00 

1.20 
1.40 

.80 

7.00 

.70 

6.80 
9J^ 

.60 
.20 

7JM 

.26 

Mean  tensile  strength,  430  pounds. 
No.  2224  parted  36'^  from  pin. 
No.  2225  parted  at  middle. 
No.  2226  parted  at  the  pin. 


"Coy''  Best  Linen  O1LLING9  No.  16,  S-Ply, ^. 

ITwiited  line.] 


loads. 

No.  2227. 

No.  2228. 

No.  2229. 

Total 

Sdocob- 
Bive. 

Total. 

Snooea- 
aive. 

Total. 

SaocM- 
aivo. 

Pounds. 
60 
100 
ISO 
108 
200 
205 

InehM. 
3.10 
4.56 
6.40 

•.4>0 

InO^M. 

Jnehet. 
3.10 
4.60 
6.40 

Inehet. 

3.60* 
6.20 
6.20 

Xndket. 

1.46 
.86 
.60 

1.40 
.00 

1.60 
1.00 

6.8m 

.60 

6.30 

.00 

_A 

Mean  tensile  strength,  201  i>ound8. 
No.  2227  parted  at  the  middle. 
No.  2228  parted  &'  from  pin. 
No.  2229  parted  12''  from  pin. 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

"Coy''  Best  Linen  Gillino,  No.  25,  2-Plt,  A. 

[Twisted  line.] 
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Applied 

lOAds. 

No.  3230. 

No.  223L 

No.  2282. 

ToteL 

Saooea- 
sive. 

TotaL 

Snooes- 
flive. 

Total. 

Sacoeo> 
sive. 

PMmd$. 
60 
100 
200 
300 
398 
400 
415 
445 

InehM. 
LOO 
8.00 
4.26 
5.10 

InOM. 

Tnehetf. 
2.00 
3.20 
4.70 
6.00 

InehM. 

Inehet. 

1.40 
2.70 
3.95 
5.00 

InehM. 

1.40 
L25 

1.20 
L50 
.90 
.50 

1.30 
1.25 
LOS 

5.75 
0UN» 

.65 
.26 

6.50 

.50 

5.70 

.20 

Mean  tensile  strength,  419  pounds. 
No.  2230  parted  36^^  from  pin. 
No.  2231  parted  6^'  from  pin. 
No.  2232  parted  at  the  pin. 


"OoT»  Best  Linen  GnxiNa,  No.  25,  2.PI4T,  ^. 

[Twisted  lfaie.1 


^^ 

Elonstttioiiiiiefeet 

No.  2238. 

No.  2234. 

No.  2286. 

Total. 

Saccee- 
sive. 

Total. 

Snooeo- 
sive. 

Total. 

Sncoes- 
eivB. 

60 
100 
160 
200 
226 
238 

InchM, 
2.60 
4.20 
5.20 
6.80 

Incke», 

InekM. 
3.60 
4.70 
5.60 
6.00 

0.do 

InehM. 

Inehsi. 

3.40 

4.40 

5.12 

ff.60 

Ineh, 

L70 
LOO 
.60 

1.20 
.80 
.50 
.20 

LOO 
.72 
.48 

6.00 

.20 

Mean  tensile  strength,  221  pounds. 
No.  2233  parted  at  the  pin. 
No.  2234  parted  12'^  from  pin. 
No.  2235  parted  3&'  from  pin. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

"OoY^  Best  Linen  GiLLiNa,  No.  30,  2-Ply,  A- 

[Twisted  line.] 


^sr 

No.  2885. 

No.  2326. 

Ha  8887. 

ToteL 

Saooes- 
Blve. 

TotAL 

SUOOM- 

aire. 

TotoL 

SOOOM- 

aive. 

60 
100 
200 
300 
400 
431 
448 
404 

Inches, 
2.25 
8.50 
4.90 
6l00 
0.58 

7J90 

Inchci. 

Inches. 
2.00 
3.00 
4.60 
5.40 
8.00 

Tnehet. 

InehM. 
1.75 
8.00 
4.40 
5.20 
8.00 

Inches. 

1.25 
1.40 
I.IO 
.68 
.42 

1.00 

1.60 

^  .80 

•  .60 

1.25 
1.40 
.80 
.80 

tt.95 

.25 

4$Ji9 

.26 

\ 

Mean  tensile  strength,  458  pounds. 
No.  2325  parted  1  strand  at  middle. 
Ko.  2326  parted  12'^  from  pin. 
No.  2327  parted  at  the  pin. 


"OoY"  Best  Ldten  OnjJNa,  No.  30,  2-PlT9  A* 

[Twisted  Una.). 


AppUed 
loads. 

Ko.2888. 

Ha2S28. 

No.  2830. 

TotsL 

Snooes* 

siTO. 

TotaL 

Soooes. 

SiYO. 

TotsL 

Sooees- 
sim 

Ftnmds, 
60 
100 
160 
200 
224 
238 
838 

Inches. 
8.25 
4.60 
6.50 
6.75 

6.00 

Inches. 

Inchss. 
8.00 
4.10 
5.00 
5.60 

Inches. 

Inches. 

3.00 
4.00 
4.90 
6.80 

Inch. 

1.85 
1.00 
.26 
.26 

1.10 
.90 

.50 

LOO 
.88 
.08 

•.oo 

.60 

•.oo 

.08 

Mean  tensile  strength,  231  pounds. 
No.  2328  parted  at  the  pin. 
No.  2320  parted  6^'  from  pin. 
No.  2330  parted  6''  from  pin. 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

m 

"OoY'^  Best  Linen  GiLLma,  No.  30,  S-Plt,  ^. 

[Twisted  line.] 
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*5jr 

BlongatkmlnOfMfe. 

No.  2331. 

No.  2882. 

N0.288S. 

Total. 

SncoM- 
Bive. 

Totikl. 

SaeooB- 
rive. 

TotiO. 

SVOOM- 

■iTe. 

Poundt, 
50 
100 
200 
800 
805 
400 
472 
406 

Inehe$. 
2.75 
3.80 
5.30 
&25 
7.00 

iHcKet. 

InehsB. 
2.00 
3.60 
4.76 
6.80 

InehM, 

Inehet. 
1.90 
2.90 
4.00 
6w00 

Inchs., 

1.06 

L60 

.96 

.75 

1.00 
1.16 
L06 

1.00 
1.30 
1.00 

0.26 
•.TO 

.46 
.46 

6.60 

.60 

6.00 

.60 

Mean  tensile  strength,  454  pounds. 
No*  2331  parted  2  strands  8'^  from  the  pin. 
No.  2332  parted  at  the  pin. 
No.  2333  parted  at  the  pin. 


"OoY»  Best  Linen  GnxiNa^  No.  80,  S-Plt,  A- 

[Twisted  llB«.] 


aset 

ElongfttioninOfeet 

No.  2334. 

No.  2385. 

No.  2886. 

TotaL 

SaooM- 
etre. 

TotaL 

SacoM- 

•iTO. 

Total. 

Saooes- 

■ivo. 

JVwub. 
60 
100 
150 
200 
246 
262 

Inches. 
3.20 
4.30 
6.30 
6.75 

Inches. 

2.70' 
8.76 
4.60 
6.16 

Inches. 

Iwshes. 
3.00 
4.26 
6.00 
6.60 

6.00 

Inshst. 

1.10 

1.00 

.46 

.45 

1.05 
.85 
.66 

1.26 
.76 
.60 
.49 

5.79 

.60 

Mean  tensile  strength,  251  pounds. 
No.  2334  parted  at  the  pin. 
No.  2335  parted  12'^  from  pin. 
No.  2336  parted  36''  from  pin. 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

**CoT»  Best  Linen  GiLUNa,  l^o.  40,  2-Ply,  ^. 

[Twiatedline.] 


isr 

Elongation  in  0  feet 

2^0.2337. 

No.  2338. 

Na2338. 

Total. 

SUOCOB- 
SiTO. 

Total. 

Inehet. 
1.95 
3.10 
4.65 
S.60 

SacooB- 
Bive. 

IneluM. 

Total. 

Sncoea- 
aive. 

Pound*. 
50 
100 
200 
300 
335 
405 
420 
0 

Inehof. 
2.45 
3.40 
6.05 
6.00 

•.30 

JnchM. 

Ifichet. 
1.70 
3.00 
4.40 
5.25 

Tnehet, 

.95 

1.65 

.95 

.30 

1.15 
1.55 
.85 

1.30 
L40 
.85 

6.15 

.65 

9.65 
.50 

.60 

MeaD  tensile  strength,  387  poands. 
No.  2337  parted  8"  from  the  pin. 
No.  2338  parted  12''  from  the  pin. 
No.  2339  parted  6"  from  the  pin. 


"CoY^^  Best  Linen  GiLLnsra,  No.  40,  2-Ply,  A. 

[Twisted  line.] 


Applied 

Elongation  in  6  feet 

No.  2340. 

No.  2341. 

'     No.  8342. 

Total. 

Snooee- 
Bive. 

Total. 

SnoooB- 
Bive. 

Total. 

Snoeea- 

SiTO. 

Pounds. 
50 

100 
150 
190 
200 
212 
228 

InehM. 
2.80 

4.80 
5,20 

2neh08. 

Inches. 
2.40 
4.00 
5.00 

Inek09. 

XnchM. 
3.40 
4.70 
5.50 

II.OO 

InekM. 

1.50 
.90 

1.60 
1.00 

1.80 
.80 
.50 

6.00 

.80 

5.35 
5.50 

.85 
.15 

6.40 

.40 

Mean  tensile  strength,  210  pounds. 

No.  2340  parted  at  pin. 

No.  2341  parted  12"  from  pin. 

No.  2342  parted  2  strands  24''  from  pin. 


TESTS   OF   IRON,  STEEL,  AND   OTflER   MATERIALS. 

Smith  &  Dove  Sail  Twine,  ^V 

(Twisted  line.] 
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Applied 
loftdk 

Elongttloii  in  0  feet 

No.  2343. 

'     No.2844. 

No.  2846. 

ToUJ. 

SaooM- 
8ive. 

ToteL 

Snooea- 
sive. 

ToUL 

SnooM- 

SiTO. 

PoiMMfo. 
60 
100 
•  200 
800 
400 
600 
000 
666 
600 
074 
0 

IneheM. 

Inch. 

Inehs§. 
1.80 
2.40 
8.35 
4.00 
4.60 
6.00 
6.40 

Inch, 

1.20' 
1.80 
2.75 
3.40 
3.00 
4.20 
4.50 

Inch, 

.'oo 

.06 
.66 
.60 
.80 
.30 

2.00 
8.00 
3.60 
4.00 
4.80 
4.76 
9.M 

.00 
.06 
.66 
.60 
.60 

1.00 
.50 
.60 
.30 
.46 
.26 

{I.AO 

.10 

4.75 

.60 

.26 

Mean  tensile  strength,  663  poands. 
ISo.  2343  parted  at  the  pin. 
^o.  2344  parted  W^  from  pin. 
l?o.  2345  parted  at  the  pin. 


Smith  &  Doye  Sail  Twine,  ^. 

[Twlstodliiie.] 


AvOltd 

N0.234& 

Ka2347. 

No.  2848. 

ToteL 

Saooes- 
8ive. 

Totel. 

Snoces- 

SiTO. 

ToteL 

Bnooes- 
■ive. 

IVlMMZf. 

60 
100 
160 
200 
260 
800 
350 
400 
420 
487 
464 

Inchcc, 
1.00 
2.70 
8.60 
4.00 
4.40 
4.76 
6.10 
6.40 

Ineh, 

Inches. 
1.60 
2.30 

Inchec. 

Inehec, 
1.40 
2.20 

InehcM. 

'so 

.80 
.80 
.60 
.40 
.86 
.35 
.80 

.80 

8.50 

1.20 

3.45 

1.26 

4.36 

'.kr 

4.30 

.86 

6.00 
5.10 

.66 
.10 

4.00 

.00 

-ff.M 

.10 

5.flO 

.20 

Mean  tensile  strength,  440  pounds. 
No.  2346  parted  24"  from  pin. 
No.  2347  parted  2  strands  36^'  from  pin. 
No.  2M8  parted  at  the  pin. 
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TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 

Marsha t.t;s  Linen  Thread,  A. 

[Twisted  line.] 


Applied 
loads. 

No.  2848. 

No.  2360. 

No.  2361. 

Total. 

Saccee- 
sive. 

TotaL 

Sacoes- 
sive. 

Total. 

Shoos*. 
BiTe. 

Poundf. 
60 
100 
200 
300 
400 
430 
0 

472 
482 
0 

Inehe». 
2.60 
8.76 
6.40 
6.15 
6.00 
7JOO 
2.00 

Inehe*. 

Jnchea. 
2.80 
4.10 
5.60 
6.40 
7.15 

InehtB, 

Indua. 
2.60 
8.80 
8l25 
6.00 
6.70 

JiM&St. 

1.15 
1.65 
.75 
.75 
.10 

1.20 

L40 

.80 

.75 

L20 
1.46 
.76 
.70 

y.M 

.16 

L60 

.80 

Mean  tensile  strength,  458  pounds. 
Ko.  2349  parted  at  the  pin. 
Ko.  2360  parted  at  the  pin. 
Ko.  2351  parted  at  the  pin. 


Marbhat.t^s  LnvEN  Thread,  A. 

[Twisted  Uns.] 


isar 

No.  2368. 

No.  2353. 

No.  2854. 

Total. 

Suooes- 

SiYO. 

TotaL 

Saooes- 
sive. 

Total. 

Soooea> 

SiTB. 

PmMda. 
60 
100 
160 
200 
260 
284 
282 
288 

2.70 
4.00 
6.00 
5.50 
6.00 

Indua. 

2.80* 
8.80 
4.80 

JimAm. 

8.10 
4.00 
6.00 
6.60 
6.00 

Inek. 

'ii" 
1.00 
.60 
.60 

1.80 

1.00 

.60 

.60 

.80 

,70 

6i60 

LIO 
.40 

6UM 

.  -^ 

6.30 

.80 

Mean  tensile  strength,  288  pounds. 
No.  2352  parted  24''  from  the  pin. 
No.  2353  parted  36^'  firom  the  pin. 
No.  2354  parted  12"  ftom  the  pin. 


TESTS   OF   IRON,    STEEL,    ANT3   OTHER   MATERIALS. 

Bbst  Itallin  Hemp,  ^/. 

[TwUted  line.] 
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AppUed 
loAds. 

SIoDKAtion  in  6  feet 

No.  2366. 

No. 

2356. 

No.  2357. 

Total. 

Succee- 
ftive. 

Inek, 

Total. 

Succee- 
,aive. 

Tofl.    1  ^S^ 

Poundt. 
50 
100 
200 
800 
400 
60O 
626 
644 
020 

InefuiM. 
.85 
1.60 
2.40 
3.10 
3.75 
4.10 

Inches. 
1.10 
1.80 
3.00 
3.76 
4.26 
4.80 

Inchet. 

hiehen.   \     Inch. 
1.40     

.05 
.90 
.70 
.66 
.35 

.70 
1.20 
.75 
.50 
.66 

1.80              .40 
2.F0            1.00 
3. 50              .70 
4.10    .          .60 



4.60    1         .50 

4.M 

.15 

4.60 

.50 

Mean  tODsile  strength,  5d3  pounds. 

No.  2355  parted  36"  from  pin. 

No.  2356  parted  at  tbe  pin. 

No.  2357  parted  2  strands  36"  from  pin. 


Best  Italian  Hemp,  ^. 

[Twisted  liiie.] 


AppUed 
loadi 

Elongation  in  6  feet. 

No.  2368.           1          No.  2859. 

No.  2360. 

Total. 

Sttcces- 
8lTe. 

Total. 

Snooes- 
eive. 

Total. 

^w^' 

Potmdf. 
60 
100 
160 
200 
260 

InchtM. 
2.10 
3.10 
4.00 
4.50 
5.00 

Inch. 

'"'i.'oo* 

.90 
.50 
.50 

Inchee. 
2.10 
3.10 
3.75 
4.25 
4.76 

4.85 

Inch. 

Indue. 
2.10 
3.20 
4.00 
4.40 
ff.OO 

Inchee. 

1.00 
.65 
.50 
.50 
.10 

1.10 
.80 
.40 
.60 

&.^& 

.25 

Mean  tensile  strength,  271  pounds. 
No.  2358  parted  at  middle. 
No.  2359  parted  5''  from  pin. 
No.  2360  parted  3*'  from  pin. 

H.  Ex.  14 33 
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TESTS   OF   IRON,  STEEL,  AND.   OTHER   MATERIALS. 

No.  3  W.  E.  H.  &  Son  Cotton. 

[TwUtod  lino.] 


Appli^ed 

Elongfttion  In  6  feet. 

No.  2361. 

No.  2862. 

Na2363. 

Tot«l. 

SncoeB- 
Bive. 

Inches. 

'""l40"' 
1.60 
1.25 
1.26 
1.10 
1.40 

Tot»L 

Sncoes. 
elve. 

TotaL 

Sucoee- 

rive. 

Pounds, 
50 
100 
ISO 
200 
250 
300 
347 
850 
897 

Inches, 
5.00 
6.40 
8.00 
0.25 
10.50 
11.60 
13.0* 

Inches. 
6.40 
8.20 
0.80 
11.40 
12.60 
13.66 

Inches. 

Inches, 
4.20 
6.00 
7.75 
0.25 
10.60 
11.90 

Inches. 

1.80 
1.60 
1.60 
1.20 
1.06 

iao 

1.75 
1.60 
1.36 
1.30 

14.80 

1.16 

1185 
134SO 

.96 
.96 

Meati  tensile  streogtb,  365  pounds. 
No.  2361  parted  24^'  from  pin. 
No.  2362  parted  at  middle. 
No.  2363  parted  12"  from  pin. 


1^  or  No.  0  W.  E.  H.  &  Son  Cotton. 

[Twisted  line.] 


^rSSr 

Blontralaon  in  6  feot. 

No.  2364. 

No.  2366. 

No.  2306. 

1 

Total. 

Suooea- 
slTe. 

Total. 

Inches, 
4.40 
6.50 
&30 
9.75 
10.80 
11.90 
12.85 
13.70 

Saooee- 
Indies.- 

Total. 

Snccea- 

Mto. 

Pounds.  I     Inehss. 
60    )          ^  f^ 

Inches, 

4.16 

6.30 

7.76 

9.30 

10.60 

11.60 

12.65 

13.60 

1 
Inches,   , 

100 

150 

200 

250 

300 

350 

400 

432 

0 

435 

0 

448 

0.40 
7.90 
9.60 
10.65 
11.90 
12.06 
13.40 
14.00 
5.00 

i.90 

1.50 
1.60 
1.16 
L25 
.75 
.76 
.60 

2.10 
1.80 
1.46 
1.05 
1.10 
.95 
.85 

1.06 
1.66 
1.66 
1.20 
LOO 
].16 
1.06 

i'4.6b 

4.76 

.30 

13.75 

.15 

1 1 

Mean  tensile  strength,  438  pounds. 
No.  2364  parted  at  the  pin. 
No.  2365  parted  at  the  pin. 
No,  2366  parted  12''  from  pin. 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

i  OR  No.  8  W.  B.  H.  &  Son  Cotton. 

ITwisted  line.] 
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Applied 
loads. 

Elongation  in  6  feet. 

No.  2367.            •'            Ko.  2368. 

No.  3360. 

Total. 

Saoces- 
slve. 

Total. 

Sucoea- 
aive. 

Total. 

Sncoea- 

axve. 

Ptunds. 

50 
100 
200 
300 
400 
500 
000 
676 

0 
700 

0 
710 

0 

Inches. 
4.75 
6.75 
9.80 
12.20 
14.20 
15.60 
17.00 

Inches. 

""2.00" 
3.05 
2.40 
2.00 
1.80 
1.60 

Inches. 
3.80 
6.00 
9.00 
11.50 
13.00 
14.75 
16.00 
16.50 
6.20 

Inches. 

3.60 
5.50 
9.00 
11.60 
13.40 
15.00 
16.40 

Inches. 

2.20 
3.00 
2.60 
1.60 
1.76 
1.25 
.50 

LOO 
3.50 
2.50 
1.00 
1.60 
1.40 

7.00 

1.25 

6.75 

1.40 

Mean  tensile  strength,  695  pounds. 
No.  2367  parted  at  the  pin. 
No.  2368  parted  at  the  pin. 
No.  2369  parted  at  the  pin. 


No.  2  W.  E.  H.  &  Son  Cotton. 

f  Twisted  line.] 


Applied 
loada. 

Elongation  in  6  feet. 

No.  2265. 

No.  2256. 

No.  2257. 

TotaL 

Suoces- 
«lve. 

TotaL 

Inches. 
8.25 
12.00 
14.50 
16.25 

Sncoea. 

Bive. 

**"i'76" 
2.60 
L75 

Total. 

Inohes. 
7.50 
10.00 
18.00 
15.25 

6.00 

SnocoH- 
sive. 

Inches. 

Pounds, 
50 
100 
150 
200 
242 
0 

250 
262 
292 

8.60 
11.40 
13.60 
15.75 

Inches. 

2.00 
2.20 
2.15 

2.50 

8.00 

2.25 

.95 

ii.'oo" 

'  i.'25" 
.25 

16.76" 

."56* 

10.00 

2.25 

Mean  tensile  strength,  265  pounds. 
No.  2256  parted  24''  from  the  pin. 
No.  2256  parted  at  the  pin. 
J^o.  3257  parted  ^"  from  the  pin. 
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TESTS    OF  IftON,  STEEL,  AND   OTHER   MATEBULS. 


SHOT  LIKES. 

DETAILS  OF  TESTS  OF  BRAIDED  LINES. 
FIRST  SERIES. 

No.  4  Shot  Line. 
^^Coy^^  best  linen  gilling^  No.  26,  2-pIy. 

[Braided  line.] 


Applied 
loftds. 

Elongafcion  in  0  feet 

No.  2236. 

No.  2237. 

Kg.  2238. 

Total. 

SacceesWe. 

Total. 

SacceMive. 

Total. 

SnooeMiyei 

Poundtt. 
."iO 
1(K) 
150 
190 
102 
200 

Inches. 

»  10 

6.00 

7.00 

8.40 

Inchea. 

Inches. 
3.40 
5.60 
7.30 

Inches, 

Inehss. 
3.70 
5.80 
7.75 

Incke9. 

2.00 
1.60 

.80 

2.20 
1.70 

2.10 
1.95 

8.60 

.85 

.......... ............ 

8.50 

1.20 

Mean  tensile  strength,  194  poands. 
No.  2236  parted  15"  from  pin. 
No.  2237  parted  3"  from  pin. 
No.  2238  parted  36''  from  pin. 


No.  4  Shot  Line. 
Smith  it  Dove  A'o.  16  5-ply  linen  ftkoe-thread, 

[Braided  line.] 


Applied 
loads. 

Elongation  in  6  feet. 

No.  2239. 

No.  2240. 

No.  2241. 

Total. 

Inches. 
1.05 

Succeeslve. 

ToUl. 

Saccoasive. 

Total. 

SucoMsive. 

Pounds. 
50 
75 
100 
125 
136 
143 
150 
163 

Inches. 

IfhChtiS. 

1.45 

Inches. 

Inches. 
L40 
3.00 
8.65 
11.25 

19.60 

Inches, 

1.60     - 

3.40 

2.35 

9.10 

7.65 

5.65     [ 
2.60 

1.36 

11.40 

2.30 

11.   0 
11.50 

7.60 
.50 

Mean  tensile  strength,  144  poands. 
No.  2239  j)arted  36"  from  pin. 
No.  2240  parted  2"  from  pin. 
^o,  224r  parted  at  middle. 


TESTS    OB^   IRON,  STEEL,  AND   OTHER   MATERIALS, 

No.  4  Shot  Line. 
Barbour\H  9-cord  liiien  shoe-thready  95  cents. 

(Bnude<l  line.] 
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Applied 
loads. 

Potindtf. 
50 
76 
100 
126 
150 
175 
196 
197 
200 

Elongation  in  6  feet. 

No.  2242. 

No.  2343. 

No.  2244. 

Total. 

Inches. 
3.90 
4.00 
6.00 
6.90 
7.40 
&10 

SUCCOB- 

sive. 

Total. 

Saccea- 
Hive. 

Total 

Sacoes- 
sive. 

Inches. 

Inches. 
4.90 

e."io" 

Inches. 

Inches. 
4.60 

6.' 66* 

Inches. 

1.00 
1.10 
.00 
.50 
.79 

""'i'io*' 

"i'ie** 

7.76 

i.35 

8.10 

1.45 

8.M 

.50 

8.95 

.50 

"^M  ' 

.56 

Mean  tensile  strength,  198  pounds. 
No.  2242  parted  24"  from  the  pin. 
No.  2243  parted  16"  from  the  pin. 
No.  2244  parted  at  the  middle. 


No.  4  Shot  Line. 

Sarbour's  ^eard  linen  shoe-thread,  95  cents  per  pound.    Same  stock  as 
Barbouf^s  ll-cord,  at  95  cents  per  poujid. 

[Braided  line.J 


Applied 
loads. 

Elongation  in  6  feet 

Xo.2846. 

No.  2246. 

No.  2247. 

Total. 

Snooes- 
sive. 

Total. 

Sncoea- 
Bive. 

Total. 

Saooea- 
aive. 

P9wnds. 
60 
100 
150 
181 
197 
199 

Inches. 
4.26 
6.50 
&16 

Inches. 

Inches. 

4.40 

&40 

7.75 

8.80 

Inches. 

""ioo" 

1.35 
1.05 

Inches. 
3.46 
5.60 
7.26 

Inches. 

2.26 
1.65 

2.15 
1.05 

8.00 

.76 

9.io 

.96 

Mean  tensile  strength,  192  pounds. 
No.  2245  parted  36"  from  the  pin. 
No.  2246  parted  36"^  from  the  pin. 
No.  2247  parted  at  the  middle. 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  4  Shot  Line. 
Barbour* 8  S-cord  linen  shoe- thready  95  cents  per  pound. 

[Braided  line.] 


Applied 
loads. 

Elongation  in  6  feet. 

Ko.2248. 

No.  2249. 

No.  2250. 

Total. 

Succes- 
sive. 

Total. 

Sncces- 
sive. 

TotaL 

Sncoes- 
sire. 

Fwnds, 
60 
100 
160 
1» 
173 

Inches. 

4.25 

7.20 

8.70 

9.95 

Inches. 

Inches. 
5lOO 
7.05 

e.io 

Inches. 

Inches. 
5.30 
7.70 
9.25 

Inches. 

^.05 
1.50 
.55 

2.86 
L46 

8.  SO 

1.55 

10.00 

.90 

9.75 

.50 

Mean  tensile  strength^  171  ponnds. 
No.  2248  parted  24''  from  pin. 
No.  2249  parted  8''  from  pin. 
No.  2250  parted  24''  from  pin. 


No.  4  Shot  Line. 
jATo.  12, 3'ply  cotton  ya/m. 

[Braided  line.] 


Applied 
loads. 

Elongation  in  6  feet. 

No.  2251. 

No.  2262. 

No.  2253. 

No.  2254. 

Total. 

Suooes- 
aire. 

Total 

Snocee- 
iiiTe. 

Total. 

Socces- 
sire. 

"8.*50" 
S.60 

Total. 

Sacoea- 
siT©. 

Pounds. 
50 
76 
100 
192 
127 
]40 
160 

Inches. 
8.50 
12.40 
li.00 

*8.*90*' 

i.eo 

Inches. 
11.60 

Inches. 

9.00 
ia.50 
15.00 

Inches. 
11.00 
14.00 
16.00 

17.50 

Inchse. 

"i'oo'" 

8.0» 
1.50 

16.00 

4.50 

17.50 

1.50 

17.00 

2.60 

17.50 

8.60 

Mean  tensile  strength,  135  ponnds. 
No.  2251  parted  24"  from  the  pin. 
No.  2252  parted  at  the  middle. 
No.  2253  parted  24"  from  the  pin. 
No.  2254  parted  at  the  middle. 


TESTS  OF  IRON,  8T££L,  AND   OTHER  MATERIALS. 

No.  4  SHOT  LiNS. 

Barbauf^s  best  ffilliiig  thread  (linen). 

[Bnided  line.) 


619 


Applied 
loads. 

SlongfttioninOfeet. 

Ko.  22S9. 

No.  2260. 
ToUd.     1  S"^ 

No.  2261. 

ToUl. 

Sooces- 
rive. 

Total. 

Bttoces- 
dve. 

Pounds. 
60 
100 
160 
200 
250 
278 
282 

Indies. 
2.60 
8.60 
4.50 
5.40 
6.00 
64IA 

Inch. 

Inches, 
2.20 
8.25 
4.20 
4.96 
6.66 

Inches,  < 

Inches. 
2.90 

4.10 
6.30 
&20 
7.00 

Inchss. 

LOO 
.90 
.90 
.60 
.86 

1.06 
1.05 
.76 
.60 

1.20 

.   1.20 

.90 

.80 

.20 

6^0 

.66 

Mean  tensile  strength,  278  pounds. 
No.  2259  parted  5^'  from  the  pin. 
No.  2260  parted  at  the  pin. 
'So,  2261  parted  at  the  pin. 


No.  4  Shot  Linb. 
^^Coy"  heat  linen  gitting^  No.  30,  2^^. 

[Braided  line.] 


Aprfled 

lOMls. 

BlongatlonlnOfeet 

No.  2868. 

No.  2MI3. 

No.  2264. 

ToteL 

Saooee- 
give. 

Totid. 

Snoce9> 
•ive. 

Totid. 

Inches. 
2.86 
3.60 
4.66 
5l60 
6.10 
6.M 

Saoces- 
sive. 

Pound*. 
60 
100 
160 
200 
260 
268 
206 
800 

Inches. 
2.60 
4.10 
6.20 
6.00 
6.65 

Inchm, 

Inches. 
2.76 
4.00 
5.05 
5.80 
6.75 

Inches. 

Inches. 

.05 
.95 
.60 
.16 

L'io 

LIO 
.80 
.66 

L25 

L05 

.76 

.06 

y.4o 

.66 

y.4e 

.75 

Mean  tensile  strength,  289  pounds. 
No.  2262  parted  24''  from  pin. 
I^o.  2263  parted  at  the  pin. 
So.  2264  parted  36''  from  pin. 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  4  Shot  Line. 
"  Coy  "  best  linen  gilling^  No.  16,  ^-ply. 

lBrftidedliM.1 


Applie.1 
loads. 

Elongation  in  6  foot. 

Ko.2206.                         No.  2266. 

No.  2267. 

;      Total. 

S;«J-        Total. 

Snooea- 

SiTO. 

Total. 

Suooea- 
aiTO.      1 

youndt, 
60 
100. 
150 
200 
232 
2S6 
237 

InckM. 

2.76 
4.40 
6.75 
6.70 

Inchu.   \    Inehu. 
*           2.75 

IneKet. 

JnehM. 
2.60 
4.26 
6.00 
6.50 
7.«« 

Tnehet, 

1.66               4.35 
1.36               5.60 
.05               6.50 

1.00 
1.15 
1.00 

1.65 

1.35 

.00 

.50 

7.90 

.50     

y.J5 

.65 

Mean  tensile  strength,  235  poands. 
No.  2265  parted  at  the  pin. 
No.  2266  parted  24^'  from  pin. 
No.  2267  parted  24''  from  pin. 


No.  4  Shot  Line 
Smith  &  Dove  bent  linen  sail  ttoine. 


(Braided  line.] 


Applied 
loada. 

Elongation 

in  6  feet. 

1 

Xo.  2265a. 

Na  2266a. 

No.  S267a.           | 

1 

Total 

Sucoea- 
aire. 

Total. 

Saoeea. 
aire. 

Total. 

Soocea- 
aire. 

Inehs*. 

Pound*. 
60 

Inchei. 
1.80 

Inehe*. 
1.05 
3.00 
6.20 
7.25 
8.50 
0.75 

• 
Indie*. 

2.20 
2.05 
L25 
1.26 

1.80 

60 

75 

6.50 
7.  BO 
&80 

4.20 
1.80 
1.60 

100 
125 

8.00 

6.20 

150 

10.9A 

2.25 

162 

fJ— 

1.20 

156 

10.00 

.26 

Mean  tensile  strength,  153  pounds. 
No.  2265a  parted  24''  from  pin. 
No.  2266a  parted  12"  from  pin. 
No.  2267a  parted  24"  from  pin. 


TESTS   OP   IKON,    STEEL,    AND    OTHER  MATERIALS. 

No.  4  Shot  Line. 
Italian  hemp. 

[Braided  lioe.] 
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Applied 
loads. 

Pounds. 
50 
100 
150 
184 
200 
205 
216 

Blongation  in  6  feet. 

No.  2268. 

No.  2289. 

No.  2270. 

Total. 

Suocee- 
eive. 

Total. 

Sacc«s- 
eive. 

Total. 

SUCOM- 

8ive.     1 
Inches. 

Inches. 

2.00 

8.60 

5.00 

•.OO 

Inches. 

Inches. 
2.10 
3.65 
4.85 

Inches. 

Inches. 
1.65 
3.25 
4.30 

1.60 
1.40 
1.00 

1.55 
1.20 

1.60 
1.05 

6.00 

1.16 

9.40 

MO 

6.99 

.25 

Mean  tensile  strength,  202  pounds. 
^o.  2268  parted  at  the  pin. 
Kg.  2269  parted  24''  from  pin. 
No.  2270  parted  24'^  from  pin. 


No.  4  Shot  Line. 
"Coy^  best  linen  gilling^  No.  30,  S-ply. 

[Braided  lice.] 


^.sr 

IClonication  in  6  feet. 

No.  2271. 

No.  2272. 

No.  2273. 

Total. 

Snooee* 
sive. 

Total. 

Sncces- 
elve. 

Inches. 

Total. 

Sacces- 
aive. 

Povnds. 
50 
100 
150 
200 
350 
200 
281 

Inches. 
2.60 
3.60 
4.80 

6.30 

Inches. 

Inches. 
8.25 
4.40 
5.66 
6.50 
7.26 

Inches. 
3.60 
5.00 
6.20 
7.20 

aoo 

8.90 

Inches. 

1. 00 

1.20 

.60 

.90 

1.15 

1.25 

.86 

.75 

1.40 

1.20 

1.00 

.80 

.20 

••OO 

.80 

8.O0 

.75 

Mean  tensile  strength,  274  poands. 
No.  2271  parted  at  the  pin. 
No.  2272  parted  36''  from  pin. 
No.  2273  parted  12"  from  Din. 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  4  Shot  Line. 
^^Coy^  best  linen  gilling,  JTo.  40,  2'ply. 

fBnided  line.] 


Applied 
loads. 

No.  2274. 

No.  2276. 

Ko.  2276. 

Total. 

Siiooes- 
alye. 

Total. 

Saooes- 
•ive. 

ToUl. 

Sncoes- 
sWe. 

Pounds. 
50 
100 
160 
200 
286 

2a 

260 
260 

Inehes. 
2.76 
5.50 
7.86 
8.46 

Inches. 

Inches. 
2.80 
&80 
7.10 
8.80 
9.90 

Inches. 

Inches. 
1.80 
4.50 
6.40 
7.60 

Inches. 

■**V70*" 
1.00 
1.20 

2.76 
1.85 
1.10 

2.60 

1.60 

1.20 

.90 

94IO 

1.15 

9.00 
0.90 

1.40 
.20 

Mean  tensile  strength,  247  pounds. 
No.  2274  parted  24''  from  pin. 
No.  2275  parted  15''  from  pin. 
No.  2276  parted  24"  from  pin. 


No.  4  Shot  Line. 
No.  25  3-j^Iy  MarshdlPs  linen  thread. 

[Braided  Una.] 


Applied 
loada. 

No.  2277. 

No.  2278L 

No.  2279. 

Total 

Sacoea- 
alve. 

Total. 

Saccea- 
Blve. 

Total. 

Inches. 

2.70 
4.90 
6.86 
7.60 

Snceea* 
aire. 

Inches, 

'"  i'io"* 

1.45 
1.16 

Pounds. 
50 
100 
160 
200 
280 
233 
949 

Inches. 
8.60 
6.10 
6.40 
7.86 

Inches. 

Inches. 
3.40 
6.40 
6.76 
&00 

Inches. 

1.60 

1.80 

.96 

2.00 
1.86 
L26 
.40 

8.00 

.65 

S.44I 

.90 

Mean  tensile  strength,  237  pounds. 
No.  2277  parted  12"  from  the  pin. 
No.  2278  parted  36"  from  the  pin. 
No.  2279  parted  at  the  middle. 


TESTS   OF  IBON,    STEEL,   AND  OTHER  MATERIALS. 

No.  7  Shot  Line. 
^^Oay^  best  Unen  giUing^  No.  16,  S-phf. 

[Braided  linn.] 
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".sr 

No.  2280. 

No.  2281. 

No.  2282. 

Tout 

SaooM- 

8iT«. 

Total. 

SUCCM- 

■iTe. 

TotaL 

SnccM- 

SiTO. 

Pounds, 
60 
100 
200 

aoo 

400 
461 
466 
473 

Inches. 
1.40 
2.75 
4.85 
6.80 
&40 

Inches. 

"'Has' 

3.10 
1.05 
1.60 

Inches. 
1.60 
2.40 
5.10 
7.00 
8.75 
O.M 

Inches. 

Inches. 
1.66 
2.40 
5.20 
7.20 
&85 

Inches. 

.80 
2.70 

i:?S 

.76 

.75 
2.80 
2.00 
1.65 

10.90 

1.16 

o.do 

LIO 

Mean  tensile  strength,  467  poands. 
No.  2280  parted  at  the  middle. 
No.  2281  parted  at  the  middle. 
No.  2282  parted  at  the  middle. 


No.  7  Shot  Link 
^^Coy^  best  Unen  gilUng^  No.  26,  %p^^. 

[Braided  line.] 


▲ppUed 
loada. 

No.  2383. 

Na228i. 

No.  2385. 

Total. 

Saoces- 
sive. 

Total. 

Sneeea< 
dve. 

Total. 

Sacoea- 
sive. 

P^nds. 
50 
100 
200 
300 
400 
500 
505 
512 
514 

Inches. 
2.10 
3.35 
4.85 
6.25 
7.50 
&70 

Inches. 

Inches. 

2.00 
3.00 
4.70 
6.00 
7.20 

Inches. 

""l.QO' 
1.70 
1.80 
1.30 

Inches. 
1.60 
2.75 
4.45 
5.80 
7.00 

Inches. 

1.15 
1.60 
1.40 
1.25 
1.20 

1.15 
1.70 
LB5 
1.20 

SA0 

1.30 

8.M 

L36 

9.00 

.30 

Mean  tensile  strength,  510  pounds. 
No.  2283  parted  at  the  pin. 
No.  2284.parted  24"  from  pin. 
No.  2286  parted  24''  from  pin. 
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TESTS   OF   IROy,  STEEL,  AND   OTHER   MJLTERIAliS. 

No.  7  Shot  Like. 
^^C&y^  best  linen  gilling^  No.  30,  2'ply. 

[Balded  line.] 


Applied 
loads. 

Slongfttioninefoet. 

No.  2288. 

No.  2287. 

No.  2288. 

Total. 

Snoces- 
Hive. 

Total. 

Sacoee- 
sive. 

Inches. 

Total. 

Saooee- 

SiTO. 

Inches. 

1 
Poimda.  i     Indies. 
50                  1  '75 

Inches. 

Inches. 
1.76 
2.00 
6.20 
7.26 

Inches. 
l.«6 
2.25 
6.00 
7.00 
8.60 

lOU 
200 
300 
400 
405 
482 
497 

3.00 
6.50 
7.40 
9.10 

1.26 
2.60 
1.00 
1.70 

.86 

.    2.00 

2.06 

.60 
2.75 
2.00 
1.60 

••OO 

1.76 

lO.M 

LIO 

9.ya 

1.25 

Mean  tensile  strength,  461  {>ouni1s. 
No.  228(5  parted  36"  from  pin. 
No.  2287  parted  at  the  pin. 
No.  2288  parted  8''  from  pin. 


No.  7  Shot  Line. 
^^Cay^  best  linen  gilling^  No.  30,  Sply. 

[Braided  line.] 


"fflT 

Elongation  in  6  feet 

No.  2280. 

No.  2200. 

N0.229L 

Total. 

Sncoee- 
aive. 

Inches. 

""  45* 
8.80 
2.16 
1.55 

Total. 

Sucoefi- 
Hive. 

Total. 

Sneeee. 
sive. 

PoiMMlf. 

60 

100 
200 
300 
400 
415 
460 
0 

1.75 
2.20 
6.60 
7.06 
9.20 

Inches. 
1.20 
2.20 
5.20 
7.00 

a  70 

Inches. 

'**"i.*o6'" 

3.00 
1.80 
1.70 

Inches. 
l.Ufl 

Inches. 

l.TO 
6.00 
7.00 
8.66 
0.00 

.70 
S.80 
2.00 
1.66 

.45 

10.00 

1.12 

.80 

9.9A 

.06 

Mean  tensile  strength,  438  pounds. 
No.  2289  parted  at  tlie  pin. 
No.  2290  parted  at  the  pin. 
No.  2291  parted  36''  from  pin. 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No-  7  Shot  Line. 
"  Coy  "  h€9t  linen  giUing^  No.  40, 2ply. 

(Braided  line.] 
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Applied 
loads. 

No.  2292. 

No.  2203. 

No.  2294. 

Total. 

Inehea. 
2.40 

Snooes- 
aive. 

Total. 

Saooes- 

BiTe. 

Total. 

Sn«oea- 

sive. 

InehM. 

PoundM. 
60 

Inehet. 

IneheB. 
2.00 
2.90 
6.00 
8.60 
10.40 

Inehet. 

Inefua. 

100              3.20 
200    1           6.65 
800               9.20 
400              11. 30 
464         lil.90 

.60 
3.46 
2.55 
1.90 
1.40 

.90 

3.10 

2.60 

1.80 



2.00 
6.00 
a  40 
10.20 

3.10 
2.40 
1.80 

0       1             3. 7fi 

465 
0 
425 

50<) 
0 

J1.40 

6.70 
11.00 

1.00 

.A.....:.. 

1 

3.00 

1.80 

1 

1 

Mean  tensile  strength,  473  ponnds. 
No.  2202  parted  6"  from  pin. 
Ko.  2293  parted  at  the  pin. 
No.  2294  parted  24"  from  pin. 


No.  7  Shot  Line. 
Barhour*s  6-cord  linen  shoe-thready  67  cents  per  pound. 

[Braided  line.] 


Applied 
loads. 

No.  2296. 

RloDgatlon 

In  6  feet 

297. 

No.  2 

-•96. 

No.  a 

Total. 

Inehas. 
1.30 
2.25 
3.65 
4/70 
6.!W 
6.40 

Sucoes- 
sive. 

Total. 

IneheM. 
2.00 
3.00 
4.40 
6.40 
6.16 

Snooes- 
siTe. 

Inehet, 

Total. 

Inehet. 
2.00 
3.00 
4.25 
6.20 
6.00 

Saoces- 
Bive. 

Inehet. 

Pounds. 
60 
JOO 
200 
300 
400 
492 
600 
665 

Inehst. 

.96 
1.40 
1.05 
.80 
.90 



1.00 
1.40 
1.00 
.75 

1.00 
1.25 
.95 
.80 

•.90 

.75 

».70 
7.10 

.70 
.40 

1 

Mean  tensile  strength,  516  ponnds. 
No.  2295  parted  8"  from  pin. 
No.  2296  parted  at  the  middle. 
JTo,  2297  parted  12"  from  pin, 
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TESTS   OF    IKON,    STEEL,    AND   OTHER   MATERIALS. 

No.  7  Shot  Line. 
Barbouf^s  d-coi^d  linen  shoe  thready  95  cents  per  pound. 

[Braided  line.] 


Applied 
loads. 

Pmtnds. 

50 
100 
200 
300 
400 
474 
482 
493 

0 

No.  2 

Elongation  in  6  feet. 

296. 

No.  2299. 

No.  2300. 

Total. 

Snooes- 
slve. 

Total. 

SnocoH- 
sive. 

.65"' 

4.45 
1.25 
1.40 
1.10 

Tt»tal. 

Soocee- 
Hive. 

Iruhet. 

1.60 
2.40 
6.25 
8.40 
10.00 

.'90' 

3.85 
2.15 
1.00 

InehM. 
1.65 
2.30 
6.75 
9.00 
10.40 

11.  AO 

Inehet. 
1.90 
2.40 
5.90 
7.90 
9,65 

Jneheg. 

.50 
3.50 
2.00 
1.75 

10.50 

.85 

11.00 

3.40 

1.00 

MeaD  tensile  strength,  483  pounds. 
No.  ti298  parted  at  the  pin. 
No.  2299  parted  24"  from  pin. 
No.  2300  parted  24'^  from  pin. 


No.  7  Shot  Line. 
Barbour's  Wcord  linen  shoe-thready  95  cents  per  pound. 

[Braided  line.] 


N0.2J 

Total. 

In-ihM. 
1.90 
3.00 
4.50 
.^80 
6.85 

8.'6o"' 

N.90 

101. 

Succes- 
sive. 

lneh£9. 

Elongation 
No.  2 

Total. 

In  6  feet. 

Applied 
loads. 

B02. 

Sncoes- 
sive. 

No.  2303. 

Total. 

IncheM, 
2.10 
2.75 
4.20 
5.40 
6.55 

y.9o 

Suooea- 
siTe. 

Poundt. 
50 

hichet. 
1.75 
2.60 
4.10 
5.30 
6.40 

InthBB, 

100 
200 
300 
400 
402 
500 

1.10 
1.50 
1,30 
1.05 
.......... 

.20 

.85 
1.50 
1.20 
1.10 

.'90*' 

.66 
L45 
1.20 
1.15 

.65 

520 

Mean  tensile  strength,  504  poands. 
No.  2301  parted  6"  from  pin. 
No.  2302  parted  15"  from  pin. 
No.  3303  parted  36"  from  pin. 


TESTS   OF   IRON,  STBEL,  AND   OTHER   MATERIALS. 

No.  7  Shot  Line. 
Barbouf^s  best  gilliiig  thread  {linen). 

(BraiAed  line.] 


527' 


Applied 
loads. 

Elongation  in  6  feet. 

No.  2304. 

No.  2305. 

No.  2306. 

Total. 

Saccea- 
sive. 

ToUl. 

Succes- 
sive. 

Total. 

Suooes-  1 
sive. 

Pounds. 
60 
100 
200 
800 
400 
478 
500 
510 
527 

3.00 
5.20 
6.70 
8w00 
0.00 

Inches. 

Inches. 

2.10 
3.35 
5.20 
6.80 
8.20 

Inches. 

Inches. 
1.70 
2.60 
4.35 
G.00 
7.20 

Inches. 

1.00 
2.20 
1.50 
1.30 
1. 00 

L25 

1.85 

1.60 

.1.40 

.90 

1.75 

.1.65 

1.20 

&20 

1.00 

9.M 

1.30 

8.60 

.40 

Mean  tensile  strength,  505  pounds. 
No.  2304  parted  18"  from  pin. 
No.  2305  parted  «"  from  pin. 
No.  2306  parted  24"  from  pin. 


No.  7  Shot  Line. 
Smith  db  Dove  No.  16,  o-ply  {linen  8hoe4hrea4). 

[Braided  line.] 


Appllpd 
loads. 

Elongation  in  6  feet. 

No.  2 
Total. 

307. 

Sncces- 

sive. 

No.  2 

Total. 

huhes. 
1.90 
2.80 
4.40 
6.75 
8.20 
0.00 

308. 

Succes- 
sive. 

No.  2 

Total. 

Inches. 
2.30 
8.00 
4.65 
6.70 
8.30 

309. 

Snco3S' 
sive. 

Pounds. 
50 
100 
200 
300 
400 
489 
492 
•  500 
527 

Inches. 
2.25 
3.30 
5.10 
7.20 
8.70 

Inches. 

.90 

1.60 
2.35 
1.45 
.80 

Inches. 

1.05 
1.80 
2.10 
1.50  . 

.70 
1.65 
2.05 
1.60 

O.0O 

.70 

10.15 
10.90 

1.45 
.75 

Mean  tensile  strength,  505  pounds. 
No.  2307  parted  6"  from  pin. 
No.  2308  parted  24''  fix)m  pin. 
UTo.  2309  parted  at  middle, 
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TESTS   OF   IRON,  8TKBL,  AND   OTHER   MATERIALS. 

No.  7  Shot  Line. 
Smith  ib  Dove's  best  linen  sail  twine. 

[Braided  line.] 


Applied 
loads. 

Pounds. 

50 
100 
150 
188 
*100 
200 
250 
300 
350 
360 

0 
370 

0 

366 
378 
306 

EloDgation  in  6  feet 

No.  2310. 

No.  2311. 

No.  2312. 

ToUl. 

Inches. 
.76 
1.00 

Saccee- 
sivo. 

Inches. 

Total. 

Inchss. 
.65 
.85 
1.26 

Saccea- 
sive. 

Inehss. 

Total. 

.70 
1.00 
1.35 
1.45 

Sacoea* 
sive. 

Inehs*. 

.26 

.20 
.40 

.30 
.35 
.10 

.......... 

i.76 
3.40 
8.40 
10.20 
12.40 
12.70 
10.00 

.50 
1.65 
5.00 
1.80 
2.20 

.30 

3.20 
7.50 
10.70 

i26 

4.30 
3.20 

3.10 
0.05 
10.70 
12.40 

1.65 
5.05 
1.65 
1.70 

::;:":::;::i:":::::m 

l.f.40 

10.00 
13.25 

1.00 

13.90 

2.50 

13.40 

.70 

Mean  teusile  strength,  381  pounds. 
No.  2310  parted  12"  from  pin. 
No.  2311  parted  &'  from  pin. 
No.  2312  parted  at  middle. 


No.  7  Shot  Line. 
MnrshalVs  linen  thread. 

[Braided  line.  J 


Pounds. 
50 
100 
200 
300 
400 
471 

ElongatioD 

in  6  feet 

J 

t 

Na2 

Total. 

Inches. 
1.0() 
1..50 
4.30 
6.00 
7.50 

313. 

Succes- 
sive. 

Inches. 

No.  2: 

Total. 

Inches. 
1.50 
2.20 
5.00 
7.00 
8.40 
9.30 

B14. 

Succes-  1 
sive.     ] 

1 
Inches.   ' 

No.  2 

Total. 

Inches. 
.00 
1.65 
4.50 
6.40 
8.00 

1 
81S. 

1 

1 
Saooea- 
slve. 

Jnehe*. 



.50 
2.80 
1.70 
1.50 

.70 
2.80 
2.00 
1.40 

.00    1 
t 

.75    : 

2.85     ; 
LOO     ' 
1.60     : 

476 

8.75 

.TS     i 

478 

8.40 

:m" 

1 

1 

i 

Mean  tensile  streiiffth,  475  pounds. 
No.  2313  parted  24"  from  pin. 
No.  2314  parted  36"  from  pin. 
^o.  2315  parted  at  the  pin. 


TESTS   OF   IRON,  STEEL,  AND    OTHEB   MATERIALS. 

No.  7  SHOT  Line. 
Italian  hemp. 

[Braided  line.] 


529 


^^ 

BloDffatlonlnOfeet. 

No.  2; 

Total. 

Inehei, 
2.00 
8.10 
5.10 
fLBS 
8.20 

316. 

Sncces- 
aive. 

Inchet. 

No.  2317. 

Na2318. 

Total. 

Inehet. 
1.40 
2.05 
4.60 
6.50 
&25 
9.30 

Succes- 
sive. 

Inehet, 

Total 

Inehee. 
1.45 
2.75 
4.65 
6.35 
8.00 

Saocee- 
sire. 

Inehet. 

Pound§, 
50 
100 
200 
300 
400 
478 
407 
500 
522 

i.io 

2.00 
1.76 
1.36 

1.25 
1.05 
1.00 
1.76 
1.0S 

i.80 
1.90 
L70 
1.65 

9.50 

1.80 

, 

0.40 
9.6A 

i.40 
.25 

1 

Mean  tensile  strength,  499  pounds. 
ISo.  2316  parted  at  the  middle. 
No.  2317  parted  24''  from  the  pin. 
No.  2318  parted  ".12  from  the  pin. 


No.  7  Shot  Line. 
No.  12  S'ply  cotton  yam. 

[Braided  line.] 


^^ 

No.2i 

319. 

Succes- 
«ve. 

Elongation 
No.  2: 

Total. 

Inehet. 
3.10 
5.30 
8.00 
ia40 

in  6  feet. 

320. 

Succes- 
sive. 

Inehet. 

No.  2321. 

Total. 

Total. 

Succes- 
sive. 

Poundt. 
50 

Inehtt. 
a60 
6.20 
8.60 
11.00 
12.80 
7.75 
13.30 
14.80 
16.40 

ir.45 

10.80 
17.20 

Inehet. 

Inchet. 
3.00 
5.40 
8.00 
10.00 

Inehet. 

100 
150 
20O 
244 

2.60 
2.40 
2.40 
1.60 

2.20 
2.70 
2.40 

2.40 
2.60 
2.00 

0 

::::::::::::...:.. 

250 
300 
350 
374 
0 

.70 
1.50 
1.60 
1.05 

12.40 
14.00 
15.50 

4.30 

2.00 
1.60 
1. 50 
1.00 

12.00 
13.50 
15.40 

2.00 
1.50 
1.90 

265 
894 

17.00 

1.60 

Mean  tensile  strength,  381  pounds. 
No.  2319  parted  15''  from  the  pin. 
No.  2320  parted  at  the  pin. 
No.  2321  parted  at  middle. 
H.  Ex.  14 34 
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TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

fTwlnted-J 


Applied 

lOMls. 

Elongation  in  6  feet. 

Na2822. 

No.  2828. 

Na2324. 

Total. 

Saooes- 
•iye. 

TotaL 

Sacces- 
•ive. 

TotaL 

Saooes- 
aive. 

Pound*. 

60 
100 
200 
800 
400 
500 
600 
700 
800 
816 
802 

0 

2.00 
8.00 
4.00 
6.00 
6.65 
&00 
0.60 
7.00 
7.25 

Incfu., 

Inehe*. 
2.36 
8.10 
4.86 
6.10 
5.76 
6.20 
6.70 
7.05 
7.30 

Inetus. 

InchM. 
2.00 
2.76 
4.00 
4.00 
5l50 
6.00 
6.46 
6.90 

IneluB. 

1.00 
1.00 
LOO 
.55 
.46 
.50 
.60 
.86 

.86 

1.25 
.76 
.66 
.46 
.50 
.36 
.26 

.75 
L2B 
.00 
.60 
.50 
.45 
.45 

r.i« 

.30 

8.00 

4.10 

.76 

Mean  tensile  strength,  836  pounds. 
No.  2322  parted  at  the  pin. 
No.  2323  parted  at  the  pin. 
No.  2324  parted  at  the  pin. 


TESTS    OF    IRON,  STEEL,  AND    OTHER    MATERIALS. 
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TESTS   OF  mON,  STEEL,  AND  OTHBB  MATERIALS. 


SHOT  LINES. 

DBTAILS  OF  TESTS,  SECOND  SERIES. 

No.  2370. 

Puke  Manilla,  Size  if. 


^.?sr 

Elongation  in  6  feet. 
Total.       Sucoeedve. 

Permanent 
set. 

RemarkB. 

Pounda. 
100 
200 
300 
400 
SOO 
600 
600 
400 
300 
200 
100 
100 
200 
800 
400 
600 
600 
700 
800 
845 
0 

Ini6he9, 
2.34 
3.58 
4.80 
5.95 
6.65 
7.87 
7.80 
7.20 
7.00 
6.73 
6.42 
&72 
6.12 
6.60 
6.01 
7.20 
7.50 
7.85 
8.15 
a25 

Inchea. 

Twisted  liae. 
Tensile  straDgth. 

1.24 
1.22 
1.15 
.70 
.72 

—  .07 

—  .10 

—  .20 

—  .27 

—  .81 

+  :S 

.48 
.81 
.20 
.80 
.85 
.80 
.10 

1.60 

3.66 

5.10 

5.60 



Parted  at  the  pin. 


No.  2371. 
Pure  Manilla  Cable,  Size  if. 


Applied 
loads. 

]i:ion^ationin6feet 

Permanent 
set. 

Total. 

Snccossive. 

Powid9. 
100 
200 
300 
400 
600 
600 
600 
400 
800 
200 
100 
100 
200 
800 
400 
600 
600 
670 
0 

InckeM. 
1.86 
2.34 
4.52 
6.88 
8.05 
0.15 
0.10 
0.00 
8.80 
a54 
8.17 
7.20 
7.78 
&24 
a55 
0.00 
0.34 
0.40 

JneAM. 

InchM. 

Twisted  line. 

.98 
2.18 
2.81 
1.22 
1.10 

—  .05 

—  .10 

—  .20 

—  .26 

—  .37 

^:S 

.51 
.81 
.45 
.34 
.06 

.88 

4.25 

6.62 

&56 

Parted  1  strand  at  the  pin. 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATEBIALS. 

No,  2372. 
Hemp  Cable,  Size  H. 
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loads. 

Permanent 
set. 

Inches. 

Remarka. 

Total 

Inches, 

Pounds. 
100 
200 
800 
400 
500 
600 
600 
400 
300 
200 
100 
100 
200 
900 
400 
600 
600 
700 
800 
842 

1.55 

2.33 

3.40 

4.81 

5.20  - 

5.99 

5.85 

6.74 

5.57 

5.40 

6.06 

4.35 

4.75 

5.11 

6.40 

6.7i 

6.05 

6.50 

0.93 

7.15 

Twisted  line. 
Tensile  strength. 

.78 
1.07 
.91 
.89 
.72 
-.07 

—  .11 

—  .17 
-.17 
-.36 
-f  .55 

.40 
.86 
.29 
.31 
.34 
.46 
.43 
.22 

1.00 

2.30 

3.80 

Parted  1  strand  24^'  from  the  pin. 


Ko.  2373. 
Italian  Line,  \\j  8-Thbead  (Hemp). 


Applied 
loads. 

Elongatloi 
Totol. 

1  in  6  feet 
Socf^ssive. 
Inches. 

Permanent 
Het. 

l*emai'l(s. 

Pounds. 
100 
200 
300 
400 
500 
600 
600 
400 
300 
200 
100 
100 
200 
300 
400 
500 
600 
700 
800 
840 
0 

Inches. 
2.30 
8.43 
4.40 
5.20 
6.84 

e.43 

6.33 
6.19 
6.00 
5.78 
5.40 
4.52 
5.00 
5.47 
5.88 
6.15 
6.45 
6.84 
7.24 
7.50 

Inches. 

Twisted  line. 
Tensile  strength. 

i.i8 

.97 
.80 
.64 
.59 

—  .10 

—  .14 

—  .19 

—  .22 

—  .38 
-f  .40 

.48 
.47 
.41 
.27 
.30 
.39 
.40 
.26 

1.70 

3.03 

4.12 

4.70 

5.56 

Parted  3  strands  10^'  from  the  pin. 
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TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

Fo.  2389. 

•^  "Cot"  Best  Linen  Gilling,  No.  16, 3-Plt. 


^.sr 

set. 

Benutrks. 

ToUl. 

SuccesaiTe. 

Pounds 
100 
200 
300 

aoo 

100 
100 
200 
300 
400 
42d 
0 

Inehss. 
3.75 
5.24 
6.30 
6.05 
5.70 
6.87 
5.00 
6.45 
6.05 
7.15 

Inches. 

Inches. 

Twisted  line. 
Tensile  strength. 

1.49 
LOO 

—  .25 

-  .35 
+1.07 

.53 
.55 
.50 
.20 

3.32 

4.30 

3.20 

Parted  at  the  pin. 


No.  2390. 
^  "Coy''  Best  Linen  Gilling,  No. 25,  2-Ply. 


Applied 
loads. 

Elongation  in  6  feet. 

Permanent 
set. 

Remarks. 

Total. 

Successive. 

Pounds. 
100 
200 
3U0 
200 
100 
100 
200 
300 
405 
0 

Inches. 

3.04 
4.27 
6.15 
4.90 
4.54 
4.14 
4.72 
5.15 
5.75 

Inches. 

Inches. 

TwUted  line. 
Ten.sile  strengtti. 

1.23 

.88 

-  .26 

-  .36 
+1.00 

.58 
.43 
.60 

2.40 

3.14 

.85 

Parted  at  the  pin. 


No.  239L 
sV  ''Coy"  Best  Linen  Gilling,  No.  30,  2-Ply. 


«*" 

Elongation  in  6  feet. 

Permanent 
set. 

Remarks. 

Total. 

SQr<;esaive. 

Pounds. 
100 
200 
300 
400 

Inches. 
3.67 
4.8.'* 
5,67 
6.25 

hxches. 

Inches. 

Twisted  line. 
Tensile  strength. 

i.28 

.82 
.68 

3.00 

Parted  1  strand  24'f  from  pin. 


TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  2392. 

Same  Lime  as  No.  2391. 
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nsr 

ElongaUoD  In  6  feet. 

Permanent 

Remarks. 

Total. 

set. 

Poundt, 
100 
200 
300 
400 
300 
200 
100 
200 
300 
400 
410 

3.45 
4.85 
5.76 
6.45 
6.28 
6.00 
5.20 
5.75 
6.15 
6.55 
6.70 

Incke,, 

IneJUM. 

Tensile  strength. 

1.40 
.90 
.70 

—  .22 

-  .23 
+1.05 

.55 
.40 
.40 
.15 

2.86 

4.15 

Parted  24"  from  pin. 

No.  2393. 
^  uCoY''  Best  Linen  Gilling,  No.  30,  3- Ply. 


^fflSr* 

Elongation  in  6  feet. 

Permanent 
•et 

Bemarke. 

.  Total. 

SacoeealTe. 

Poundi. 
100 
200 
300 
400 
300 
200 
100 
100 
200 
300 
400 
402 
0 

JnehM. 
3.55 
4.70 
5.46 
6.C5 
6.00 
5.78 
6.40 
6.08 
5.50 
5.85 
6.17 
6.55 

InehM. 

Inchti, 

Twiat«d  liDO. 
Tensile  strength. 

1.16 
.76 
.60 

—  .06 

—  .22 

—  .38 

.35 
.82 
.88 

2.85 

4.00 

1.55 

Psirted  at  the  pin. 

No.  2394. 
^  "Coy"  Best  Linen  Gilling,  No.  40,  2- Ply. 


Yja'r* 

BloDgatloD  in  0  feet. 

Permanent 

Total. 

Saccessive. 

P9und$. 
100 
200 
300 
200 
100 
100 
200 
300 
40O 
425 
0 

Inehet. 
3.85 
5.20 
6.05 
5.80 
5.40 
5.10 
5.55 
6.05 
6.58 
6.70 

In^s. 

Inehet. 

1.35 

.85 

-.25 

—  .40 

+1.10 

.45 

.50 

.,'i3 

.12 

i'ih" 

Twisted  line. 
Tensile  strength. 

4.00 

2.40 

Parted  at  the  pin. 
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TESTS  OF   IRON,  STEEL,  AND   OTHER    MATERIALS. 

No.  2396. 
^  Barbour's  Linen  Shoe-Thread,  6-Thread. 


Applied 
loadn. 

Poundt. 
100 
200 
300 
400 
300 
200 
100 
100 
200 
800 
400 
471 
0 

JtlongAtlon  in  6  feet. 

Bemwlu. 

Total. 

Inchst. 
4.05 
5.40 
6.12 
6.80 
6.58 

Jntke9. 

Indies. 

Twisted  Une. 

i.85 
.72 
.68 

_      99 

8.60 

6.83    '         -   !5.'5 

6.03 
5.65 
6.06 
6.45 
6.85 
7.00 

-  .30 
+  .03 
.40 
.40 
.40 
.15 

4.72 

8.'76' 

Tensile  strength. 

Parted  at  the  pin. 


No.  2396. 
■^j  Barbour's  Linbn  Shoe-Thrbab,  9-Strand. 


i  I    Elongation  in  6  feet.    ;  I 

'  Applied  i IPermsnent, 

loads.        -  -  -    -  ^^^        ^ 

Total.     I  Suoceseive. ' 


Remarks. 


PoundM. 
100 

6.20 
6.78 
7.75 
8.73 
8.50 
8.20 
7.80 
7.22 
7.82 
8.40 
8.78 
0.80 

Inehea. 

Inehet. 

20U 
300 
400 
3U0 
200 
100 
100 

aoo 

800 
400 
508 

1.53 
1.02 
.07 

-  .22 

-  .30 

-  .40 

.58 
.38 
.52 

4.63 

Twiste«I  line. 



6.33 

Tensile  strength. 

Parted  12''  from  the  pin. 


TESTS    OF    IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2397. 
-aV  BABBOrB'S  LlNEN  ShOE-THBEAD,  11-THBEAD. 
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Poundi. 
100 
200 
300 
400 
300 
200 
100 
100 
200 
300 
400 
500 
668 

Elonf;ationiD6f«et. 

Permaneot 
set. 

Remjkrka. 

1 
Toul.       Saoceaaire. 

Inekat.          Inehts. 
3.15    1 

Jneke*. 

Twisted  line. 
Teasile  strongth. 

4.34    '           1.10 
5.12    1             .78 
5.95    •             .83 
5.70        •    -  .25. 
5.60    ■         -  .10 
5.24    '        -  .36 
4.83    :        +  .73. 
6.33    ,              .50 
5.70                  .87 
6.02                 .32 
6.40                 .38 
6.60                 .20 
1 

2.45 

4.10 

Parted  36"  from  pin. 


No.  2398. 
A  Babboub's  Best  Gilling  Thread. 


*j2r 

Potmdt. 
100 
200 
300 
400 
300 
200 
100 
100 
200 
300 
400 
600 
582 
0 

Elongiition  in  6  feet. 

PeriuftDent 

Reniftrka. 

Tot«L 

3.48 
4.71 
&66 
6.15 
6.00 
5.78 
5.46 
5.06 
6.50 
6.86 
6.24 
6.52 
6.00 

Saccemive. 

set. 

Incfteg.     1     Inehett. 

1.23 
.84 
.60 

3.05 

Twi.sted  Hue. 



—  .15 

—  .22 

—  .33 
-fl.06 

.47 
.35 
.30 
.28 
.88 

3.97 

Tenaile  strength. 

2.65 

Parted  at  pin. 


538  TESTS   OP   IRON,  STEEL,  AND   OTHER  ICATERIALS. 

:So.  2399. 
^  Smith  and  Dove  Sail  Twine. 


^ssr* 

Elongatio 
Total. 

a  in  6  feet 
Saooessive. 

PermaneDt 
set. 

Remarks. 

Pounds. 
100 
300 
300 
400 
300 
200 
100 
100 
200 
300 
400 
500 
600 
645 

Jnehes, 

2.53 
3. 58 
4.20 
4.70 
4.60 
4.38 
4.10 
3.68 
4.15 
4.52 
4.80 
.MO 
5.40 
5.60 

Inch. 

Inches. 

Twisted  line. 
Tensile  strength. 

LOO 

.67 

.50 

-.10 

-  .22 

—  .28 
+  .03 

.47 

.30 
.30 
.20 

L70 

i75 

Parted  at  middle. 


No.  2400. 
^  Marshall's  Linen  Thread. 


Applied 
loads. 

Elongatioi 
Totol. 

1  in  6  feet. 

Permanent 
set. 

Remarks. 

Snocessive. 

Povnds. 
100 
200 
300 
400 
300 
200 
100 
100 
200 
800 
400 
482 
0 

Inches, 
3.00 
5.25 
6.00 
6.70 
6.57 
6.30 
6.00 
5.50 
6.00 
0.35 
6.68 
6.80 

Inches. 

Inches. 

Twis1«d  Hue. 
Tensile  strength. 

1.85 
.75 
.70 

—  .18 

—  .27 

—  .30 
+  .78 

.50 
.35 
.33 
.12 

3.50 

4.72 

L50 

Parted  at  the  pin. 


TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 
No.  2401. 

Best  Italian  Hemp,  A« 
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^SSSf 

ElonKfttioi 
ToUl. 

ninOfeet. 
SaoceMWe. 

Permanent 
set 

Bemarks. 

Pounds. 
100 
200 
300 
400 
800 
200 
100 
100 
200 
300 
400 
448 

Inehu. 
2.65 
3.70 
4.73 
6.42 
6.26 
5.08 
4.62 
4.15 
4.70 
6.15 
6.65 
5.70 

IncheM. 

InehM. 

Twisted  line. 
Tensile  etren^th. 

1.15 

1.03 

.60 

-  .17 

-  .22 

-  .41 
+  .80 

.56 
.45 
.40 
.15 

1.87 

i'ii" 

Parted  24^'  firom  pin. 


No.  .2402. 
A  Best  Bussia  Hemp. 


^isr 

Permanent 
set 

Kemarka. 

Total. 

SncceasiTe. 

PoundB, 
100 
200 
.306 
400 
300 
900 
100 
100 
200 
300 
400 
500 
600 
670 
0 

3.25 
4.80 
6.76 
tS.58 
6.88 
6.15 
5.80 
5.40 
5.06 
6.38 
6.6.5 
7.10 
7.62 
7.80 

Inehst. 

Inehet. 

Twisted  line. 
Tensile  strongth. 

1.55 
.05 
.83 

-  .20 
-.23 

—  .35 
+  .66 

.55 
.33 
.37 
.45 
.42 
.28 

2.90 

4.46 

3.  SO 

P^urted  at  the  pin. 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 
No.  2403. 

No.  6  W.  E.  H.  &  Son  Cotton. 


^» 

Xlongation  in  8  feet. 

Permanent 
set. 

ItUihS9. 

RemarkA. 

Total. 

SnooeMive. 

Poundt. 
100 
200 
300 
200 
100 
100 
200 
300 
388 

Inelua. 
7.75 
11.85 
18.00 
13.52 
12.80 
12.05 
13.12 
14.15 
15.50 

InehM. 

Twisted  line. 
Tensile  strength. 

3.00 
2.56 

—  .38 

—  .72 
+1.85 

1.07 
1.03 
1.36 

7.85 

'    10. 20* 

Parted  12^'  from  pin. 


No.  2404. 
VV  OR  No.  6  W.  Bw  H.  &  Son  Cotton. 


"^S" 

EUmgation  in  6  feet 

Permanent 

set 

Bemarka. 

Total 

SnccesalTe. 

Poundt. 
100 
200 
300 
400 
300 
200 
100 
100 
200 
300 
800 

Tfusket. 
e.00 
10.00 
12.40 
14.20 
14.00 
18.50 
12.90 
11.85 
12.80 
18.57 
14.00 

Inehet. 

InekM. 

Twisted  line. 
Tenaile  ttrengtli. 

3.40 

2.40 

1.80 

-.80 

-  .50 

—  .00 

.77 
.43 

SlOO 

10.30 

Parted  12"  from  pin. 


TESTIS   OF   IRON,  STEEL^  AND   OTHER   MATERIALS. 

No.  2405. 

i  OR  No.  8  W.  B.  H.  &  Son  Cotton. 
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^^ 

BlonfEationl]i6feet 

Permanent 
set. 

Remarks. 

Total. 

SaooMsiTe. 

Poundt. 
100 
200 
300 
400 
500 
800 
600 
400 
800 
200 
100 
lOO 
200 
300 
400 
500 
800 
806 

7.20 
10.20 
12.50 
14.55 
16.80 
17.15 
17.10 
16.06 
18.65 
16.20 
15.40 
14.10 
15.00 
1&70 
16.40 
16.05 
17.55 
18.20 

Jnehet. 

Ineluv. 

TwistMiline. 
TensUe  strength. 

3.00 
2.30 
2.05 
2.05 
.55 

—  .05 

—  .15 

—  .40 

—  .35 

—  .80 
+1.60 

.00 
.TO 
.70 
.55 
.60 
.65 

4.00 

12.50 

Parte<l  2^"  from  pin. 

No.  2374. 

No.  7  Shot  Line. 

'<  Cay  ^  best  linen  gilling,  No.  16,  S-ply  (braided). 


Yosr 

KlongationinOfeet 

Permanent 
set. 

Remarks. 

TotaL 

SoooessiTe. 

Pounds. 
100 
200 
800 
400 
300 
200 
100 
100 
200 
300 
400 
447 
0 

5.00 
7.54 
0.15 
0.03 
8.70 
8.00 
6.00 
7.01 
a  70 
0.80 
8.80 

JfMftM. 

Inehet. 

Braided  line. 
Tensile  strength. 

2.70 

1.64 

1.61 

-.12 

-  .33 

—  .70 
+1.80 

1.01 
.70 
.00 
.20 

8.05 

5.00 

8.10 

Parted  3"  from  pin. 
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TESTS   OF    lEON,  STEEL,  AND    OTHER   MATERIALS. 

No.  2375. 

No.  7  Shot  Lucr. 

^^Oay^  best  linen  gillingj  No.  26,  2-ply. 


^fiSr' 

EloogatioD  in  6  feet. 

Permanent 
aet. 

Remarks. 

Total. 

SaooesslTe. 

Pounds 
100 
200 
300 
400 
800 
200 
100 
100 
200 
300 
40O 
600 
620 

a7b 

6.50 
7.00 
8.15 
7.95 
7.56 
7.00 
5.85 
6.75 
7.55 
8.34 
9.36 
9.60 

InehM. 

""."l80" 
1.50 
1.16 

—  .20 

—  .40 

—  .66 
+1.10 

.90 
.80 
.79 
1.01 
.25 

2.'80"' 

BnUdedUne. 
Tensile  atrength. 

4.75 

Parted  2if'  from  pin. 


No.  2376. 

No.  7  Shot  Line. 

^^Oay^  best  linen  gilUng^  No.  30,  ti-ply. 


^fir 

XlonKatkminOfeet. 

Pennanent 
aet. 

Benarka. 

TotaL 

SueoeaaiTe. 

PowMto. 
100 
200 
800 
400 
800 
200 
100 
100 
200 
300 
400 
500 
510 

Inekst, 
8.12 
6.85 
7.8S 
&06 
&78 
8.48 
7.80 
6.70 
7.70 
8.40 
9.10 
10.30 
10.85 

InOM, 

iMftM. 

Btaided  line. 
TenaUeatcength. 

2.28 

2.00 

1.61 

-.18 

-.36 

-.68 

+L03 

1.00 

.70 

.70 

1.20 

.05 

2.90 

6.67 

Parted  2i"  from  pin. 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2377. 

No.  7  Shot  Line. 

^'  Cay  ^  best  linen  gilling^  No.  30,  Sply. 
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Assr* 

Blongatlou  in  0  feet. 

Permanent 
set. 

Keniarks. 

Total.     1  Sacceasive. 

1 

Pounds. 
100 
200 
800 
400 
800 
200 
100 
100 
20O 
800 
400 
451 

Inches. 
1.08 
4.88 
0.78 
8.25 
a  15 
7.78 
7.15 
a  20 
7.05 
7.85 
8.64 
a  75 

Indies. 

Inches. 

Braide<l  line. 
Tensile  strength. 

2.85 

1.95 

1.47 

~  .10 

-  .37 

-  .63 
+1.08 

.86 
.80 
.00 
.21 

2.75 

.    5.12 

Parted  36''  from  the  pin. 


No.  2378. 

No.  7  Shot  Line. 

'Ooy^  best  linen  gillingj  No.  40,  ^ply. 


^fisr 

Elongation  in  0  feet 

Permanent 
set. 

Bemarka. 

Total. 

Pounds. 
100 
200 
800 
400 
800 
200 
100 
100 
200 
300 
400 
408 
0 

Inches. 
4.33 
7.20 
0.85 
11.00 
11.47 
1L08 
10.40 

aoe 

10.15 
11.03 
12.00 
12.70 

Indies. 

i'87" 

2.05 
1.75 

—  .13 

—  .44 

—  .63 
+L00 

1.17 
.88 
.07 
.70 

Inches. 
4.'70" 

Braided  line. 
Tensile  strength. 

7.08 

4.75 

Parted  at  the  pin. 


544 


TESTS   OF    IRON,  STESlL,  J^D   OTHER   MATERIALS. 

No.  2379. 

No.  7  Shot  Line. 

Barbour's  ^cord  linen  shoe-thready  57  cents  per  pound. 


Y^ 

Elongation  in  6  feet. 

Pemaancjnt 

Total. 

Succefwire. 

Bet. 

PoundM, 
100 
200 
300 
400 
800 
200 
100 
100 
200 
800 
400 
500 
567 

Jnehtt. 
2.96 
4.20 
5.10 
5.82 
6.72 
5.42 
4.95 
4.05 
4.88 
5.40 
6.00 
6.45 
6.00 

Jnehet. 

lncJu9. 

Braided  line. 
Tensile  strength. 

1.25 
.90 
.72 

—  .10 

—  .30 

—  .47 

+  -!2 

.78 
.57 
.60 
.  .45 
.45 

2.10 

3.16 

Parted  12"  from  piD. 


No.  2380. 

No.  7  Shot  Line. 

Barhour^s  ^-cord  linen  shoe-thready  96  cents. 


^foSSr" 

Elongation  in  6  feet 

Permanent 

Bemarks. 

Total. 

set 
Siiocessive. 

PoundB, 
100 
200 
800 
400 
300 
SOO 
100 
100 
200 
800 
1          400 
1          505 

InchM. 
2.90 
6.80 
8.75 
10.43 
10.27 
10.00 
9.50 
8.42 
9.30 
9.84 
10.60 
11.50 

Inehe: 

Braided  line. 
Tensile  strength. 

3.90 
1.95 
1.68 

—  .16 

—  .27 

—  .50 
-r  .67 

+  :SS 

.76 
.00 

4  51 

7.75 



1 



Parted  24''  from  pin. 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 
No.  2381, 

No.  7  Shot  Line. 
Barbour^s  Wcord  linen  sftoe-threddj  95  cents  per  pound. 
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AppUed 

BlODffatio 

D  in  6  feet. 

Permanent 
set. 

Inches. 

Remarks. 

loads. 

Pounds. 
100 
200 
300 
400 
300 

aoo 

100 
100 
200 
300 
400 
485 

Total. 

Saccessive. 
InehM. 

InehM. 
2.81 
4.10 
5.20 
6.15 
6.00 
5.66 
5.13 
4.31 
5.05 
5.76 
6.25 

BraidtKlline. 

L20 
J. 10 
.85 

-  .15 

-  .46 

-  .42 

.70 
.50 

2.03 

3.42 

Tensile  streogth. 

Parted  at  the  middle. 


No.  2382. 

No.  7  Shot  Line. 

Barbaur^a  best  gilling  thread. 


Applied 
loads. 

Permanent 
set 

Remarks. 

ToUl. 

Suooessive. 

Pounds. 
100 
200 
300 
400 
300 
200 
100 
100 
200 
300 
400 
500 
524 
0 

3.30 
5.20 
6.70 
8.00 
7.84 
7.35 
6.75 
5.65 
6.60 
7.45 
a  15 
9.20 
0.46 

Inches. 

Inchsa. 

Braided  line. 
Tensile  strvngtb. 

1.00 
1.60 
1.30 

-  .16 

-  .40 

-  .60 
+  .96 

.05 
.85 
.70 
1.05 
.25 

2.60 

4.70 

2.15 

Parted  at  the  pin. 
H.  Ex.  14 35 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

:So.  2383. 

No.  7  Shot  Line. 

Smith  &  Dove  No,  16  ^-ply  linen  Mhoe-thread. 


AppUed 
loads. 

Slongatk>nin6feet 

Permanent 

set. 

iweoiarka. 

Total. 

SaooeMive. 

PoundM. 
100 
200 
800 
400 
300 
200 
100 
100 
200 
800 
400 
600 
524 
0 

Inches. 
3.20 
4.85 
0.90 
8.25 
8.15 
7.80 
7.30 
6.30 
7.16 
7.80 
8.45 
9.40 
9.00 

Inehet. 

Inetuis. 

Braided  line. 
TansUe  stienf^ 

i.ift 

2.55 
1.35 

-  .10 

-  .35 

-  .50 
+1.05 

.85 
.65 
.65 
.05 
.20 

2.20 

5.25 

2.50 

Parted  at  the  pin. 


No.  2384. 

No.  4  Shot  Line. 

Smith  dk  Dove^s  best  linen  sail  twine. 

vjr 

Elongation  in  6  feet. 

Permanent .               Remarks. 

Total.       Successive. 

Pounds. 
100 
200 
800 
200 
100 
100 
200 
300 
368 

Inches. 
I.a5 

hvehts. 

hxehes. 

5.55 
11.40 
11.  J5 
10.75 

9.70  . 
10.66 
U.OO 
13.00 

4.20 
5.85 

4.00 

Uraided  lino. 

-  .25 

-  .40 
4-  .60 

.05 
.95 
L40 

TensUeatreDgth. 

9.10 

Farted  24f'  from  the  pin. 


TESTS   OF   IBON,   STEEL,    AND   OTHER   MATERIALS. 

No.  2385. 

No,  7  Shot  Link. 

No.  25  3'ply  MarsihaWs  Unen  thread. 
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Applied 
loads. 

Elongation  in  6  feet. 

Permanent 

Mt 

Remarks. 

Total. 

Sncceesiv^e. 

Pounds. 
100 
200 
800 
400 
800 
200 
100 
100 
200 
300. 
400 
404 
0 

Inches. 
2.10 
&16 
6.00 
&50 
8.34 
8.00 
7.40 
&42 
7.32 
8.06 
&83 
0.40 

Inehss 

Inches. 

3.05 
1.75 
LOO 

-  .16 

-  .84 

-  .60 

+  :S 

.73 
.78 
.57 

2.70 

Braided  line. 
Tensile  strength. 

. 

6.43 

3.*00" 

Parted  at  the  pin. 


No.  2386. 

No.  7  Shot  Line. 

Italian  liemp. 


^fiSSf 

Elongation  in  6  feet. 

I 
Permaneut               Re„ark^ 

1 

1 
Total.      |Saocessive. 

Pounds. 
100 
200 
300 
400 
800 
200 
100 
100 
200 
300 
400 
476 

Inches. 
3.20 
5.20 
6.80 
8.33 
8.25 
7.94 
7.26 
6.25 
7.15 
7.90 

Inehss. 

Inches.     \ 

2.00 
1.60 
1.53 

-  .08 

-  .31 

-  .69 
-hi.  00 

.90 
.75 

2.51    ' 
Braided  line. 

1 

1 5.*25" 

, 

8.70 
9.00 

.80 
.30 

Tensile  strength. 

Parted  36"  from  the  pin. 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 
No.  2387. 
No.  7  Shot  Line. 
No.  12  S-ply  cotton  yarn. 


loads. 

Perraanenk 
set. 

Remarks. 

. . i 

TotaL 

Inches. 
6.40 
10.66 
14.00 
13.80 
12.76 
11.20 
13.00 
14.65 
1&20 

Saoof«8iye. 

Pounds. 
100 
200 
300 
200 
100 
100 
200 
800 
371 
0 

Inches.     1     Inches. 

Braided  line. 

4.26 

3.36 

-  .20 

—1.05 

+2.80 

1.80 

1.55 

1.66 

5.92 

8.40 

6.16 

Parted  at  the  pin. 


No.  2388. 
4"  EussiA  Hemp. 

[Twisted.) 


.Applied 
loads. 

EloDgfttion  In  6  feet. 

Permanent 

Remarks. 

Total. 

Successive. 

set. 

Pounds. 
100 
200 
300 
400 
600 
AGO 
500 
400 
300 
200 
100 
100 
200 
30O 
400 
500 
600 
700 
800 

Inches. 
2.50 
3.65 
4.40 

Inches. 

Inches. 

Tensile  strength. 

i.i5 

.76 

2.15 

5.00 
5.50 

.60 

3.20 

5.90    1             .40 
5. 82            —  .  Cft 

5.65 
6.50 
n.95 
5.00 
4.50 
4.06 
5.26 
5.50 
6.70 
6.00 
6.33 
6.70 

—  .17 

—  .15 

—  .15 
~  .36 
+  .80 

.46 

4.20 

.20 
.25 
.20 
.30 
.33 

.37 

• 

Parted  2  strands  24'^  from  the  pin. 


TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 
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550  TESTS   OP  IRON,    STEEL,    AND   OTHER  MATERIALS. 

SHOT  UHES. 

DETAILS  OF  TE8T8  OF  WET  LlimB. 
[Contraction  dne  to  wetting  mMsnzed  on  a  Length  of  6  feet] 

1^0.  2406. 

i''  BussiA  Hemp. 

Contraction  due  to  wetting,  3'^6  in  6  feet=:5.0  per  cent. 


AppUed 
loads. 

Elongation  in  6  feet 

Permanent 
set 

Kemarks. 

Total. 

Snooeative. 

Pomds. 
100 
200 
800 
400 
600 
600 
500 
400 
300 
200 
100 
100 
200 
800 
400 
600 
600 
700 

Inches. 
6.00 
7.15 
8.15 
8.86 
9.46 
10.06 
9.02 
9.85 
0.68 
0.40 
0.08 
8.80 
0.25 
0.00 
0.90 
10.25 
10.60 
10.76 

Inches. 

Inches. 

TwiHtcd  lino. 
Tensile  strength. 

1.65 
1.00 
.70 
.60 
.00 

-  .13 

-  .07 

-  .17 

-  .28 

-  .87 

.35 
.80 
.35 
.25 
.26 

6.10 

0.50 

8.10 

Parted  1  strand  at  the  middle. 


No.  2413. 

Uo.  7  Shot  Line. 

Italian  hemp. 

Contraction  due  to  wetting,  3^^95=5.5  per  cent. 


Applied 
loads. 

Blongatioi 
Total. 

linOfeet 
SuooeesiTe. 

Pennaneilt 
set 

Remarks. 

Pounds. 
100 
200 
300 
400 
300 
200 
100 
100 
200 
300 

Inches. 
3,70 
6.88 
8.62 
10.00 
9.80 
0.38 
8. 68 
7.40 
8.63 
0.68 
10.60 
11.76 
12.10 

Inches. 

Braided  line. 
Tensile  ntrengtii. 

2.68 
2.24 
1.38 

-  .20 

-  .42 

-  .80 
+  .46 

L18 
L15 

.02 
L16 

.35 

3.80 

6.95 

400 

600 
5C8 



Parted  3G"  from  the  piii. 


TE8TS   OF   IRON^,    STEEL,   AND   OTHEB   MATERIALS. 

No.  2412. 

So.  7  Shot  Line. 

No.  25  S-ply  MarahalVs  linen  thread. 

OoDtractioD  due  to  wetting,  3".75  =  5.2  per  cent- 
Present  diameter,  ''.25. 
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Applied 
loads. 

Slongation  in  6  feet 

Permanent 
•et 

liomarks. 

Total. 

SuocOMiTe. 

Pound*. 
100 
200 
300 
200 

Ineheg. 

4.00 

•      6.85 

a  60 

a  40 

iTiehsa. 

Inehet. 

Braided  Uuo. 
Tensile  Btreuzth. 

2.85 

1.75 

~    .90 

4.45 

100 
100 

7.80    !         -  .60 
G.  95    '        -*-  .83 

6.12 

200 

8.10 
9.20 
10.15 
11.  S8 
12.90 

1.15 
1.10 
.95 
1.43 
1.32 

300 

840 

400 

4M 



Parted  24''  from  the  pin. 


No.  2414. 
No.  7  Shot  Litve. 
Smith  it  Dav^s  best  linen  sail  ttoine. 
Contraction  due  to  40  hours'  wetting,  2".95  =  4.1  per  cent. 


Applied 
loads. 

PintmU. 
100 
200 
800 

Elongation  In  6  feet 

Permanent 

1?omar1rB 

Total. 

Snocessive. 
Inehe*. 

set 

Inches. 
a38 
4.85 
0.36 
6.06 
5.06 
6.32 
6.00 
7.00 
9.60 
11.00 
12.80 
13.00 

Inches. 

1.47 
1.50 

—  .30 

-  .39 

+  :S 

1.00 
2.60 
1.40 
1.80 
.20 

3.38 

Bitiidedlinc. 

!          200 

100 
!          100 

4.70 

200 

300 

350 

360 

'         400 
1         410 



Tensile  strength. 

Parted  24''  from  the  pin. 


552  TESTS   OF    IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2416. 
No.  7.  Shot  Line. 
Barhour^s  G-cord  linen  shoe-thready  57  cenUt  per  pound. 
(Contraction  due  to  40  hours'  wetting.  4".95  =  0.9  per  cent. 


I    Elon  {Ration  in  6  feet. 
Applied !  Permanent 

loads. 


i     TotaL 


Pounds. 
100 
200 
300 
400 
300 
200 
100 
100 
200 
300 
400 
W) 
600 
«6i 


Inche*. 
4.05 
0.85 
8.30 
9.78 
O.fiS 
0.10 
K.50 

7.  re 

8.33 
9.30 
10.15 
10.95 
11.90 
12.20 


not. 


Sncee8«ive. 


Inehe». 

Inche4. 

2.30 
1  95 

4.50 

1.43 

—  .20 

—  .43 

—  .00 

-H  .08 

7.25 

l.OU 

.97 

.85 

.80    ' 

.  95    1 

.30    1 



Remarks. 


Braided  line. 


Tensile  strength. 


I^arted  at  the  middle. 


No.  2417. 
No.  7  Shot  Line. 
Barhour*H  dcord  linen  shoe-thready  95  cents, 
(^onti'Hctiou  due  to  40  hours'  wetting,  2'M5  =  .'3.0  per  cent- 


£lon((ati(n 

Applied 

lOMls. 

Total. 

Pounds. 

100 

4.60 

200 

a  05 

300 

9.40 

400 

12.15 

300 

11.95 

200 

11.60 

100 

10.94 

100 

9.40 

200 

10.  75 

300 

11.65 

400 

12.60 

500 

13.80 

54S 

14.25 

SucRoiMive., 


Inehet. 


Permanent } 
set.        I 


lieroarks. 


1.45 

3.35 

2.76 

--  .20 

—  .45 

—  .56 
+  .10 

1.35 
.90 
.95 

i.ao 

.45 


4. 20    .  Braided  line. 


9.30 


Tensile  strength. 


Parted  at  the  middle. 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

ISo.  2418. 

No.  7  Shot  Line. 

"Coy  "  best  linen  gilling,  No.  25,  2-pJy. 

Contraetiou  due  to  40  hours'  wetting,  3^M0  =  4.3  per  cent. 
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I 

;  Applied 

Pennanent 

1      ibfdM. 

Total. 

Snocesaive. 

net. 

Poxtnd*. 
100 

JwUm. 
3.30 
6.40 
8.90 
10.90 
10.58 
10.00 
9.10 
7.64 

ao5 

0.95 
11.10 
12. 30 
18.00 

/ncAet. 

Inehf. 

200 
'300 

400 

8.10 
2.60 
21 00 

—  .32 

—  .58 

—  .90 
+  .14 

1.41 
1.00 
1.15 
1.20 
.70 

4.15 
6.70 

300 

200 

lUO 
1*0 

7.40 

200 

300 

400 

.00? 

552 

0 

6.05 

1 

Remarks. 


6. 05      TctiMile  strength. 


Parted  at  tlie  pin. 


No.  2419. 
No.  7  Shot  Line. 
<'Ooy ''  best  linen  gilling^  No.  30,  2'ply. 
Contraction  due  to  40  hoars'  wetting,  3''.35  =  4.7  per  cent. 


Applied 

Elongation  in  6  feet 

Permanent 
set. 

'     Remarks. 

1^8. 

Total. 

FivJies. 
4.25 
6.65 
8.10 
11.25 

12.78 
12.43 
1L90 
10.50 
11.55 
12.25 
13. 25 
14.20 

Sncceesive. 

Pounds. 
100 

Ifickes. 

Inches. 

BraidcMl  line. 

Load  snstained  30  uiin- 
utes,  increasinu  elon- 
gation to  12".97. 

Tensile  strength. 

200 
300 

2.40 
1.45 
3.15 

19 

—  .35 

—  .53 
+  .30 

1.05 
.70 

1.00 
.95 

4.30 

400 

300 

200 

100 
100 

1          10.20 

200 

300 

400 

.'>10 

1......  ...... 

1 

Parted  36''  from  the  pin. 
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TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2420. 

No.  7  Shot  Line. 

"  Ooy  ^  Imt  linen  gilling^  No.  16,  Sply. 

Contraction  due  to  40  hoars'  wetting,  3'MO  =  4.3  per  cent. 


Applied 
loads. 

Pormanent 

Mt 

Bemarka. 

Total 

SaooesaiTe. 

Pounds. 
100 
200 
300 
400 
300 
200 
100 
100 
200 
300 
400 
478 
0 

Inehst. 

4.05 

6.70 

8.40 

11.30 

11.00 

10.67 

9.70 

8.63 

9.80 

10.80 

11.95 

13.00 

Jnehet. 

JncMt, 

Braided  line. 
Tensile  atrangtii. 

2.65 
1.70 
2.90 

—  .30 

—  .43 

—  .87 
+  .85 

1.17 
1.00 
1.15 
1.06 

4.10 

7.78 

6.00 

Parted  at  the  pin. 


No.  2416. 
No.  7  Shot  Line. 
No.  12  3-ply  cotton  yarn. 
Oontraotion  dae  to  40  hoars'  wetting,  3''.35  =-  4.7  per  cent. 


AppUed 
loads. 

Permanent 
set 

Remarks. 

Total 

Snooeaaive. 

PoundM. 
100 
150 
180 

200 
300 
200 
100 
200 
800 
410 

Inehes. 
10.90 
18.90 
1&80 

16L60 
20.06 
19.80 
18.25 
18.50 
20.40 
23.50 

Inckss. 

Inehst. 

Braided  line.                      ! 

8.00 
1.90 

.80 

8.45 

—  .25 

—1.65 

+7.40 

1.90 

3.10 

6.40 
6.00 

Immediate  set  was  7''.70, 
then  continned  slowly 

11.10 

Parted  24'^  from  the  pin. 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 
No.  2421. 

^Best  Italian  Hemp. 
Contraction  due  to  44  hoars'  wetting,  8'^65  =  12.0  per  oent. 
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AppUiid 
kMids. 

£loiig»tion  in  0  feet. 

PermaDent 

set. 

Bemftrlu. 

ToUL 

SnooessiTe. 

Pounds. 
100 
200 
300 
400 
300 
200 
100 
100 

Inches. 
0.70 
11.00 
12.00 
12.66 
12.60 
12.20 
11.80 
11.68 
12.16 
12.00 
13.00 
13.40 
14.00 

Inches. 

Indus. 

Twitted  line. 
Tenaile  •trength. 

1.30 

1.00 

.65 

—  .05 

—  .80 

—  .40 
+1.18 

1.43 
.45 
.40 
.40 
.00 

8.05 

10.40 

200 

300 

400 
600 

502 
0 

9.40 

Parted  at  the  pin. 

MTo.  2423. 

^  Best  Russia  Hemp. 

GoDtraction  due  to  44  hoars'  wetting,  8'MO  =  1 1.3  per  cent. 


AppUed 
loads. 

Elongation  in  6  feet. 

Permanent 

set. 

Remarks. 

Total. 

SnooesBlye. 

Pounds. 
100 
200 
300 
390 

Indus. 

8.50 

11.40 

13.10 

13.70 

Indus. 

Indus. 

Twisted  lines. 
Tensile  strenffth. 

2.90 
1.70 
.00 

0.10 

Parted  1  strand  at  the  pin. 

No.  2428. 

^  Best  Bxjssia  Hemp. 
Oontraotion  dae  to  20  hoars'  wetting^  8'^8()  =  12.2  per  cent. 


lar 

Permanent 

set. 

Bemarks. 

Total. 

SaooeaalTe. 

Pounds. 
100 
200 
800 
400 
300 
200 
100 
100 
300 
800 
400 
500 
502 

Inches. 
11.10 
18.70 
14.75 
1&70 
15.00 
15.40 
14.87 
14.28 
14.95 
15.63 
10.20 
10.70 
17.10 

Indus. 

Inches. 
8.00 

Twisted  line. 
Tensile  strenjrth. 

2.00 
1.05 
1.05 

—  .10 

—  .20 
'      —.63 

+  .83 
.72 
.68 
.57 
.60 
.40 

ii'io 

Parted  1  strand  G^'  from  the  pin,  then  parted  line  at  the  middle. 


556  TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2422. 
^  Marshall's  Linen  Thread. 
Contraction  due  to  44  hours'  wetting,  d'^60  =  11.9  per  cent. 


Applied 
loadn. 

PermftDent 

A6t. 

Remarks. 

Total. 

Succ«Mive. 
Inch  €9, 

Poundi. 
100, 
200 

Ineh49. 
12.50 
14.00 

Twisted  line. 

1.50 

9.7^ 
7.00 

Immediate  set.                   ■ 
After  1  minute. 

300 
400 

16.26 
15.80 
15.75 
15.40 
15.05 
14.35 
15.00 
15.60 
16.15 
16.75 
17.10 

1.26 
.65 

—  .05 

—  .36 
-.35 

.60 
.55 
.60 
.35 

Tenidle  strength. 

300 

200 

100 
100 
200 
300 
400 
500 
573 
0 

13.45 

11.00 





Parted  6"  from  the  pin. 


No.  2424. 
^a-  Smith  &  Dove  Sail  Twine. 
Contraction  due  to  44  hoars'  wetting,  10''.62  =  14.7  per  cent. 


Applied 

Elon/cation  in  6  feet. 

Permaoent 
set. 

Kemarks. 

\Mb. 

Total. 

Sneceesive. 

Pounds. 
100 

IneheM. 
9.15 
11.00 
11.70 
12.35 
12.25 
12.05 
11.80 
11.50 
12.00 

Ineheg, 

Tneh£9. 

Twisted  line. 
Tensile  strength. 

200 
300 

1.85 
.70 
.65 

-  .10 

-  .20 

-  .25 
+  .65 

.50 

9.15 

400 

300 

200 

100 
100 

10.95 

200 

300 

12. 28 

.2A 

400 

12.96    1             .67 
13.00                  .05 
13.25                  .25 
13. 80                  .  55 
14. 00                  .30 

500 

600 

700 

779 

0 

i6.6b 

Parted  at  the  pin. 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2425. 
3^  BABBOtJR'S  LiNSN  SHOE-ThBEAB,  11-THBEAD. 

Contraction  due  to  48  hoars'  wetting,  1C.40  =  14.4  per  cent. 
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1 

Poundi, 
100 
200 
300 
400 
300 
200 
100 
100 
1         200 
300 
400 
500 

Elongation  in  6  feet. 

Pei-manent 
set. 

Total. 

Saecessive. 

Inehet, 
11.30 
13.00 
14.00 
14.65 
14.45 
14.22 
13.76 
12.25 
13.85 
14.10 
14.75 
15.25 
15.90 
ia65 

Inches. 

Inches. 

Twi8t4Mlline. 
Teniile  strength. 

1.70 
1.00 
.65 

—  .20 
-.23 

—  .47 
+3.55 

1.10 
.75 

;S 

.65 
.75 

7.00 

8.70 

000 

1         710 

0 

10.90 

1. 

Parted  at  the  pin. 


No.  2426. 
^  OR  No.  6  W,  E.  H.  &  Son  Cotton. 
Contraction  due  to  48  hours'  wetting,  4".90  =  6.8  per  cent. 


Applied 

Elongation  in  6  feet. 

Permanent 
set 

Remarks.       . 
Twisted  lino. 

\S1S^ 

Total.      iSncoeesive. 

Pound*. 
100 

Inches.     ^     Incites. 
14.30     

7.00 

200 

18.25    1           3.95 
20.25    !           2.00 
21.00                 .75 
20. 76            ,-  .  25 
20.10            -  .66 
19. 00            —1. 10 
18.10            +4.90 
20.00                1.90 
21.00                1.00 
22.10                1.10 
04  00                2  90 

300 

400 

300 

200 

100 
100 

is.  20 

200 

800 

400 

491 

Tensile  strength. 

0 

18.20 

i 

Parted  at  the  pin. 


558  TE8T8  OF  IBON/ STEEL,  AND   OTHEB   BCA'TERIALS. 

No.  2427. 
i  OB  No.  8  W.  K  H.  &  Son  Cotton. 
(bntraction  due  to  48  hoars'  wetting,  3^^80  =  5.3  per  cent. 


AppUod 

Pennanent 
set. 

Bemttkt. 

loads. 

Totid. 

SnooeOiTe. 

Pmmdt. 
100 
200 
300 
400 
600 
000 
700 
778 

10.25 
16.26 
17.50 
19.26 
20.60 
21.75 
23.00 
24.00 

JndhM. 

JimAm. 

Twitted  line. 
Tensile  strength. 

5.00 
2.25 
1.75 
1.25 
L25 
1.25 
1.00 

No.  2407. 
Italian  Line,  Hy  8-Thbead. 
Contraction  dne  to  wetting,  3^M=4.3  per  cent. 


Applied 

lOMiS. 

i 

1 

1 

TotaL 

Sncoeesiye. 

Pmindi. 
100 
200 
800 
400 
500 
600 
600 
40O 
800 
200 
100 
100 
200 
300 
400 
500 
600 
700 
746 

InthM. 
3.20 
6.20 
6.65 
7.50 
&50 
0.25 
9.10 
8.90 
8.55 
8.05 
7.40 
6.50 
7.30 
&05 
8.00 
9.20 
9.70 

Inehet. 

.  InchM.    I 

Twisted  Une. 

2.00 
1.35 

.95- 
1.00 

.75 

—  .15 

—  .20 
-.35 
-.60 

—  .65 

.75 

3.10 

4.66    j 

1 

6.20 

.55 

.60 
.SO 

..., 

10.20    1             .50 
10. 60    !             .  40 

1 Tensile  Btrancth. 

1 

Parted  1  strand  24^'  from  tlie  pin. 


TESTS   OF   IRON,  STEEL,  AND  OTHER  MATERIALS. 
No.  2408. 
a  Hemp  Gable. 
Contraction  dne  to  wetting,  5^'.^  =  7.4  per  cent. 


559 


Applied 
loads. 

SlonsatloninOfeet. 

PemuuieDt 

Mt. 

Remarks. 

TotaL 

SnocewiTe. 

Pawida, 

100 
200 
300 

InOtst. 
5.00 
6.70 

7.  Aft 

Inchet, 

InohM. 

Twisted  line. 
TensUe  strenxih. 

1,70 
.95 
.65 
.80 

1.15 

—  .10 
-.15 

—  .15 
-.35 

—  .50 
+  .70 

.66 
.55 
.36 
.36 
.60 
.55 
.66 
.80 
.20 

4.45 

400    !           R.80 
500     r             0. 10 

&97 

600 
500 
400 
300 
200 
100 
100 
200 
300 
400 
500 
600 
700 
800 
900 
986 

10.25 

10.15 

10.00 

0.85 

9.50 

9.00 

8.50 

9.05 

9.60 

9.95 

ia80 

10.80 

11.85 

12.00 

12.80 

18.00 

7.80 

Parted  2  strands  36^^  from  the  pin. 


No.  2409. 
a  Pure  Manilla  Gable. 
Contraction  due  to  wetting,  5'^5  =  7.6  per  cent. 


Applied 
loads. 

E]oiiffatioiiin6feet 

Pemuuieiit 
set. 

Inehe$. 

Remarks. 

TotaL 

Snoeessive. 

Pownda, 
100 
200 
800 
400 
300 
200 
100 
100 
200 
300 
400 
500 
600 
890 
700 
796 

InehM. 
6.75 
7.98 
9.05 
10.50 
10.85 
10.05 
9.64 
8.33 
9.40 
10.20 

InekM. 

Twisted  line. 

2.23 
1.07 
1.45 

-  .15 

-  .80 

-  .41 
+  .08 

1.07 
.80 

6.55 

8.25 

10. 80     '              .60 

12.00 
12.90 
13.60 
13.95 
14.25 

1.20 
.90 
.70 
.35 
.30 

..t 

Parted  1  strand  12^'  from  the  pin. 


560  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2410. 

J I  Pure  Manilla. 
Contraction  due  to  wetting,  8'^7o  =  12.2  percent. 


ElonfcatioD  in  0  feet. 


Total.       SuGoessive. 


Permanent  I 
set.         I 


liemarks. 


Inehet.  I  Inehea.          hvehrs. 

8.15  i I I 

10.10  '  1.05                5.4U    I    LViAted  line. 
11.00  .90  1 i 

12.00  I  1.00  

11.78  I  -  .22  : 

11.61  -  .17  

11.11  I  -  .50  I           9.28 

10.52  I  +1.24  I ' 

11.20  .68 

11.70  '  .60  ' 

12.18  .48 

12.70  .52  , 

13.00  •  .30       1  Tonail«  Mmipth. 

11.05    I 


Parted  2  strands  at  the  pin. 


No.  2411. 

\\  Vvfiv,  Manilla. 

Contraction  due  to  wetting,  6''.65  =  9.2  per  cent. 
Present  diameter  '^32. 


Applied 
loads. 

Pound*. 
100 
200 
300 
400 

Elongation  in  6  feet. 

Pornianent 
set. 

Inehei. 
8.'i5" 

Remarks. 
Twisted  lino. 

1 
Total.      1  Sncoeesive. 

Inchet.     1     Ineheg. 

9.00    1 . 

11.15    1           2.15 
12.15    1           1.00 
13.00                 .65 

500 

1          600    >          14. 15    >              .50 

500    :          14.05    1         -  .10 



400               13.05    ,         10 

300 
200 
100 
.    100 
200 
300 
400 
600 
600 

13.76            -.19 
13.50            -   .26 
13.07    1         -  .43 
11.30     i         -H  .30 
12.40    I            1.10 
13.10     i              .70 
13.60    i              .50 
14.05    i              .45 
14.  50     '               .  i..<i 

ii.66" 

..t 

700              14.80    1             .30 
800    1          16.12    ,             ..32 
900              15.50                  .38 
930              15.60                 .10 

1 

Tensile  »tnmf:th. 

1  8tran< 

1  8"  from  the  pin 

TESTS   OF   IBON;  STEEL,  AND   OTHER   MATERIALS. 


561 


125 

'i 

I 

I 

I 
I 


o 


< 


a 
o 


If 


1^ 
r 


•8 


.ooe4iH<4i<0ei9e4eo«ao-«Ckoio 


|§§i§§S§iS§ls§S 


9S 


e»<deee<ie6e9ci«c>ic>0» 


1  :  :  :  :  :•§  i  :  :  :1 

IS  e  o  o  o  q:S  e  e  o  oa 

•g  •©  "O  •« 'O 'Cl  g  •O  TS  T3  "O  •?  ^ 

H  i  i  :  i  :«  i  :  i  in 


R*  e  o_p  o  o  5  o_o  op 

s -  •  •  •  • 


{■^•s 


.9.9  ^ 


.B  ^  .5  i  -S  0^  „ 

&s  wt.  ^'^  v'tttcccag^^M 

P  -r  --■  .."^  J  '■"'  ^''  •*  *~  t"  t*  o  a  3 


562 


TESTS  OF   IBON9  STEEL,  AND   OTHER  MATERIALS. 


SHOT  LIVES. 

DETAILS  OF  LINES  TESTED  AFTER  WETTING  AND  DRYING. 

IContnwtioii  doe  to  wetting  moMared  on  a  length  oP  6  leet.  | 

No.  2429. 
A-  "OoY>>  Best  Linen  Gilling,  No.  40,  2-Ply. 
Contraction  dae  to' wetting  and  drying,  12''.90  =  17.9  per  oent. 




Pmtnd: 
20 
100 
200 
300 

Permanent 
aet. 

Bemarks. 

TotAl. 

Inehu. 
15.10 
17.80 
19.40 

•  20.56 
20.40 
19.96 
19.46 
20.15 
20.85 
21.10 
21.50 

SncceMire. 

1 
Inehet.     \     IneKet. 

Twisted  line. 
Tensile  strength. 

2.70 

1.60 

1.16 

—  .15 

-.46 

-fl.16 

.70 

.70 

.26 

.40 

i7.'l6' 

1          20O 

!          100 
100 

18.80 

1          200 

:too 

400 

479 

1           ^ 

16.40 

Parted  at  the  pin. 


No*  2431. 
^  **CoY»  Best  Linen  Gilling,  No.  26,  2-Ply. 

Contraction  when  wet '.    10^^40=14.4  per  cent. 

Contraction  when  dried W\50:rzl4M  per  cent 


Additional  contraction  in  drying    . 


.10 


Applied 
loads. 

Elongation  in  6  feet. 

Permanent 
set. 

Kemarks. 

Total. 

Snocesslxe- 

Pounds. 
20 
100 
200 

300 
200 
100 
100 

InchtM. 
16.00 
19.76 
21.00 
22.00 
22.70 
22.16 
21.00 

Inehet, 

Jnehe$. 

Twisted  line. 
TeBsUestnogth. 

3.76 
1.86 
1.30 

—  .20 

—  .65 
+1.66 

.46 
.56 
.66 
.86 

19.26 

SO.  25 

2()0    '          22.36 
:<00              22. 00 
400              23.65 
468              23.00 

Parted  36"  from  the  pin. 
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No.  2432. 

^  "Coy''  Best  Linen  Gillino,  No.  30,  3-Ply. 

Gontraction  when  wet ll'^00=:15.3  per  cent. 

Oontractioa  when  dried       •    •    .    •    <    .    .    .    ll'^30=sl5.7  per  cent. 


Additional  contraction  in  drying    . 


.30 


lar 

BlODgation  in  0  feet. 

PenDAnent 

f 

ToteL 

Saooessive. 

set.                           «««.«:.... 

1 

Pounds. 
20 
100 
200 
800 
400 
800 
300 
100 
100 
900 
800 
400 
500 
636 

JlMftM. 

10.60 
20.72 
92.60 
23.76 
24.50 
24.80 
24.00 
83.66 
22.96 
28.75 
24.10 
24.60 
2&10 
25.26 

IneiM. 

inas,. 

. 

4.22 

1.82 

1.16 

.75 

—  .20 

—  .30 

—  .46 
+1.05 

.80 
.85 
.60 
.50 
.15 

Tested  line. 

ag.2S 

Tensile  etrengtiL 

31.00 

Parted  at  the  middle. 


No.  2430. 
^  Barbour's  Linen  Shoe-Thread,  6-Thread. 
Contraction  dae  to  wetting  and  drying,  7'^65  =  10.6  per  cent. 


"■^ 

PemuuMnt 

■et 

Remarks. 

TotaL 

Sacoeiaiye. 

Pounds, 
7fb 
100 
200 
800 
400 
800 
200 
100 
100 
200 
800 
400 
600 
646 

Indus, 
12.23 
16.00 
17.40 
18.80 
19.00 
18.70 
18.46 
18.00 
17.80 
18.30 
1&76 
19.00 
19.60 
19.75 

Inehss. 

Inehss. 

Twisted  line. 

8.05 
LEO 
.00 
.70 

—  .80 
-.25 

-  .45 
+1.20 

.50 
.45 
.•J5 
.50 
.25 

16.80 

16.00 

Farted  8^'  from  the  pin. 
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No.  2433. 

^  Barbour's  Best  Gilling  Thread. 

Goutraction  when  wet 9''.30s:12.9  per  cent. 

OoDtraction  when  dried 7'^00=:  9.7  per  cenU 

iiestoration 2''.d0 


^fiSr" 

Pemianont 

Remarks. 

Total. 

SnceeNsWe. 

aet. 

Fwnd9. 
20 
100 
200 
300 
400 
800 
200 
100 
100 
200 
300 
400 
600 
600 
680 

IneheM. 
1L70 
15.40 
17.00 
18.10 
1&60 
18.45 
18.20 
17.80 
17.30 
18.00 
1&50 
18.90 
19.10 
19.40 
19.00 

Inehst. 

Inehs9, 

Twisted  line. 

8.70 

1.60 

1.10 

.50 

—  .15 

—  .25 

—  .40 
+1.00 

.70 
.60 
.40 
.20 
.30 
.50 

14.60 

16.30 

Parted  24''  Iroin  the  pin. 


No.  2434. 
No.  5  W.  B.  H.  &  Son  Cotton. 


Contraction  when  wet    , 
Contraction  when  dried 


6".30=8.8  per  cent- 
4".90=6.8  per  cent. 


Eestoration V'AO 


Applied 
loads. 

EloDffatioBinOfeet. 

Permanent 
set 

Remarks. 

TotaL 

Snecessire. 

Poundi, 
20 
100 
200 
800 
200 
100 
100 
200 
800 
400 
428 

Inehet. 
18.10 
19.90 
23.80 
26.60 
20.25 
25.15 
24.00 
25.60 
26.80 
2a  60 
29.00 

Inehes. 

Inehes. 

Twisted  line. 
Tensile  stcencth. 

6.80 

3.90 

2.80 

—  .35 

—1.10 

-f3.00 

1.60 

1.20 

1.80 

.40 

14.50 

2L00 

Parted  24''  from  the  pin. 
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No.  2439. 

No.  7  Shot  Line. 

Italian  hempr 

Contraction  when  wet 3^^45=4.8  per  cent. 

Contraction  when  dried 2^^25=3.1  per  cent. 


Restoration 


1'\.10 


Applied 
loads. 

PermaneDt 

Beniarkj*. 

Total 

Sncoesairo. 

set 

Pounds. 
20 
100 
200 
300 
400 
300 
200 
100 
100 
200 
800 
400 
500 
660 

Inches. 

3.15 

6.25 

8.30 

10.12 

11.35 

11.16 

10.70 

10.17 

9.13 

10.05 

10.75 

11.58 

12.40 

13.10 

Indus. 

Inohes. 

Braided  line. 
Tensile  strength. 

3.10 
2.05 
1.82 
J. 23 

—  .20 

—  .46 
^      -.53 
•      +1.07 

.93 
.70 
.78 
.87 
.70 

5.00 

8.05 

Parted  24''  from  the  pin. 

Ko.  2438. 
No.  7  Shot  Line. 

i 

Smith  &  Dove  best  litien  sail  twine. 


Contraction  when  wet    . 
Contraction  when  dried 


2''.75=3.8  per  cent. 
2''.55=3.5  per  cent. 


Restoration 


''.20 


Applied 
loads. 

Permanent 
set. 

Remarks. 

Total. 

Successive. 

Pounds. 

20 
100 
200 
280 
300 
200 
100 
100 
200 
300 
405 

0 

1.00 
2.05 
&90 
12.10 
12.75 
12.55 
12.13 
11.40 
12.21 
13.12 
14.60 

Inches. 

Intthes. 

Braiilwl  line. 

1.05 

0.85 

3.20 

.65 

-.20 

—  .42 

-f-L08 

.81 

.91 

1.48 

7.15 

10.32 

Tensile  strenf^h. 

7.80 

Parted  8"  from  the  pin. 
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No.  2440. 

No.  7  Shot  Link. 

"Coy''  best  linen  gtUing^  No.  16,  Sply. 

Ooutraction  when  wet ^".40=4.7  per  cent. 

Oontraction  wlieu  dried 2'' .35=3.3  per  cent. 


Bestoration 


1''.05 


Applied 
loada. 

Elongation  In  0  feet. 

PermMieDt 
set. 

Bemarks. 

Totftl. 

Snccessive. 

Foundt. 

20 
100 
200 
300 
400 
800 
200 
100 
100 
200 
300 
400 
480 

0 

Inehet. 

3.20 
0.00 
8.45 
11.00 
12.43 
12.21 
11.75 
11.20 
9.04 
11.03 
11.90 
12.68 
13.40 

Inches. 

Inchei, 

Braided  line. 

• 

Tensile  strength. 

2.70 
2.45 
2.56 
1.43 

—  .22 

—  .46 
-.55 
+1.29 

1.09 
.87 
.78 
.72 

6.65 

8.05 

5.80 

Parted  at  the  pin. 


No.  2441. 
No.  7  Shot  Line. 


Barbour^s  dayrd  linen  shoe-thready  95  cents. 


Contraction  when  wet    . 
Contraction  when  dried 


3".00=4.2  per  cent. 
2".70=3.7  per  cent. 


KestoratioQ 


'.30 


^^^ 

Elongation  in  6  feet. 

Permanent 
set. 

Remarks. 
Braided  line. 

Tensile  strangth. 

Total. 

Snooessive. 

Pounds. 

20 
100 
200 
300 
400 
300 
200 
100 
100 
200 
300 
400 
500 
520 

0 

Inches. 
3.  CO 
5.15 
10.40 
12.00 
13.04 
13.48 
13.12 
12.60 
11.60 
12. 53 
13. 15 
13.95 
14.80 
15.00 

Inches. 

Jne;^. 

2.15 
5.25 
1.60 
1.64 

—  .16 

—  .36 

—  .52 
+1.20 

.93 
.62 
.80 
.85 
.20 

7.50 

10.40 

7.80 

Parted  8"  from  the  pin. 
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^O.  2442. 

No.  7  Shot  Line. 
No.  12,  3-plyj  cotton  yam. 

3".30=:4.6  per  cent. 


Contraction  when  wet 
Contraction  when  dried 


2''.00=2.8  per  cent. 


Restoration 


l'^30 


«- 

1 

Permanent 
set. 

i 
! 

Remarka. 

Total. 

SuooeaaiTO. 

P»und$. 
20 
100 
200 
300 
200 
100 
.100 
200 
300 
400 
408 

Inehsa, 
4.30 
10.15 
14.75 
1&26 
17.76 

ia70 

14.90 
17.00 
18.75 
21.00 
21.20 

Braided  line. 
Tenaile  8tren«:th. 

6.85 
4.00 

&50 

3.50 

—  .60 

—1.06 

+3.40 

2.10 

1.75 

2.25 

.20 

ii.5o' 



Parted  at  the  middle. 

No.  2443. 

i\  Pure  Manilla. 

Contraction  when  wet 6''.30=8.8  per  cent. 

Contraction  when  dried 4'^90=6.8  per  cent. 

liestoration l'^40 


AppUed 
loads. 

Permanent 
set. 

1 

Benarks.               ! 

Total 

Snooeaslve. 

PoiciMk. 

ao 

100 
200 
800 
400 
500 
000 
600 
400 
300 
200 
100 
100 
200 
800 
400 
600 
000 
700 
800 
900 
910 
0 

InehM.  \ 
e.00 
8.86 

ILlO 
18.30 
18.80 
14.10 
14.00 
14.60 
14.86 
14.16 
18.90 
18.16 
12.86 
13.40 
13.00 
14.10 
14.40 
14.75 
15.00 
15.40 
15.76 
15.80 

Inches, 

Twisted  line. 
Tensile  strength. 

2.86 

2.26 

1.20 

1.00 

.80 

.50 

»—  .10 

—  .16 

—  .20 

—  .26 
-.76 
+  .46 

.56 
.60 

8.00 

10.90 

18.40 

.20 

.80 
.36 
.26 
.40 
.36 
.05 

'...'."..'/. 

13.50 

Parted  2  strands  at  the  pin. 
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No.  2444. 

a  FoBB  Manilla  Gable. 

Contraction  when  wet 5^^25=7.3  per  cent. 

Contraction  when  dried 3^^90=5.4  per  cent. 


Kestoralion V'.So 


Applied 
loads. 

EloDgaUon  in  6  feet. 

PermaDent 

-D., ^— 1.- 

Total. 

Inchen. 
4.70 
6.75 
0.00 
12.10 
13.40 
14.26 
15.00 
14.04 
14.76 

Id.  Aft 

Successive. 

set                                 x«.iB»rM. 

1 

Poundi. 
20 
100 
200 
300 
400 
500 
000 
600 
400 
300 

TnehBM. 

.    Jfuhes. 

2.05 
3.15 
2.20 
1.30 
.80 
.75 

—  .00 

—  .10 

—  .20 

—  .25 

—  .86 

.40 
.40 
.40 
.30 
.4.5 

&00 

11.06 

TensUo  struigth.  . 

200    ;          14.30 
100    ,          13.06 
100              13. 16 
200              18.00 
300              14.00 
400              14. 40 
500    •          1A-80 

12.10 

000 
700 
740 

15.10 
15.65 
10.00 

.46 

Parted  1  strand  24''  from  the  pin. 
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No.  2445. 

a  Italian  Line,  S-Thbeab. 

Contraction  when  wet 3".70  =  5.1  per  cent. 

Oontraction  when  dried 2".90  =  4.0  per  cent. 


KeHtoration 


".80 


Applied 
loadH. 

Fmtnds. 
20 

£loii{;atioi 

Total. 

Jnekeg. 
3.40 
6.05 
7.66 
8.80 
9.65 
10.10 
10.55 
10.47 
10.32 
10.15 
9.92 
9.50 
8.64 
9.17 
9.60 
9.90 
10.80 
10.70 
11.00 
11.85 
11.60 

1  in  6  feet. 
Successive. 
Jnehee. 

Permanent 
set. 

Jnehes, 

; 
Kemarka 

Twisted  line. 

100 

2.65 
1.60 
1.15 
.85 
.45 
.45 

—  .08 

—  .15 

—  .17 

—  .23 

—  .42 
+  .49 

.53 
.43 
.30 
.40 
.40 
.30 
.36 

.n 

200 
300 

6.00 

,          400 
600 

7.  U 

600 
500 
400 
300 
200 
100 
100 
200 
300 
400 
500 
600 
700 
800 
890 

Tensile  strength. 

8.15 

Parted  3  strands  5''  from  pin. 
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SHOT  LDTES  SUBJECTED  TO  REPEATED  STRESSES  AED  OTHER 
XIEDS  OF  TREATMEET. 

No.  2435. 

No.  7  Shot  Line. 

Sarbov/i's  best  gilling  thretuL 

[KMm  Stiver  liSke  Conpaay.] 


Applioil 
londs. 

Elong»tioii  in  6  feet 

Permaoent 
eot. 

Bemarke. 

TotaL 

Suooeaeive. 

Fowndt. 
100 
200 
800 
400 
400 
400 
40O 
200 
200 
400 
200 
400 
200 
400 
200 
400 

,    100 
400 
100 
0 

100 
200 
300 
400 
100 
400 
400 

1 

400 
400 
400 
500 
574 

2.80 
4.85 
6.60 
7.80 
a  16 
8.30 
8.80 
7.60 
7.65 
8.85 
7.70 
8.85 
7.80 
8.45 
7.80 
8.40 
7.20 
8.55 
7.20 

Inches. 

IiuOtes. 

Braided  line. 

After  2  minnte*. 
After  4  miantee. 
After  6  minntea. 

Aftor2minntea. 

* 

After  2  minntee. 

4  minntee  after  wetting  began. 
11  minntes  aiter  wetting  began. 
10  minutes  after  wetting  began. 

TenaUe  strength. 

2.05 

1.75 

1.20 

.35 

.15 

0. 

—  .70 

.05 

.70 

-.65 

.65 

-.55 

-:g 

.60 

-1.20 

1.35 

-1.36 

5.40 

6.00 
6.90 
7.70 
8.50 
7.12 
8.50 
8.55 

f  ow  began  t 

8.75 
8.90 
8.05 
9.30 
10.00 

+  .60 
LOO 
.80 
.80 
.62 
1.38 
.05 

o  wet  the  11 

.20 
.15 
.06 
.85 
.70 

ne. 

Parted  36''  from  pin. 
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No.  243C. 

a  PuBE  Manilla. 

[From  Sewall  A  Day  Cordage  Company.  J 
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Applied 


Foundt. 
100 
200 
300 
400 
400 
400 
400 
400 


Elongation  in  6  feet. 


Total 


Jnehm. 
a.  00 
4.00 
4.80 
6.45 
6.83 
5.87 
5.90 
5.07 


Sacoeeriva 


Inehst. 


2.00 
.80 
.65 
.88 
.04 
.03 
.07 


Pennanent 
Bet. 


IneheM. 


Now  began  to  wet  the  line. 
400  5.97  0. 


400 

0 

0 

100 
200 
800 
400 
500 
010 


&03 
8.13 


8.55 
4.66 
5.30 
&83 
6.20 
6.60 


.06 
.10 


1.45 
LIO 
.65 
.62 
.88 
.30 


8.15 
2.10 


RenarkB. 


Twisted  line. 


After  4  minntee. 
After  6  minates. 
After  0  minatea. 
After  12  minutes. 


8  minntee  after  wetting 

began. 
R  minutes  afti'r  wotting    . 

began. 
19  m mutes  after  wetting 

began. 

I 
After  32  minutes. 


Tensile  strength. 


Parted  i  strands  Q"  from  pin  in  dry  section  of  the  line. 
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No.  2437. 
^  Barbour's  Best  Gilling  Thread. 

[From  M.  F.  Whiton  A  Co.] 


Applied 
loads. 


Poundi. 
100 
SOO 
300 
400 
400 
400 
200 
200 
400 


400 

400 

400 

400 

400 

400 

200 
400 

0 

200 
300 
400 

0 
400 
600 


EloDgaiion  in  0  foot 


Total.       Sacceai«ive. 


Inehe$, 

4.50 
6.57 
0.25 
6.87 
7.03 
7.08 
0.06 
6.70 
7.06 
7.06 

Now  began  t 

7.12 

7.20    j 

7.25    I 

7.34 

7.40 

7.40 

7.03 
7.40 


Inche*. 


Permaoent 

net. 


IncKet. 


1.07 

.08 

.62 

.16 

0.         I 

-  .  35     I 

.02 

.30 
0. 


Remarks. 


Twisted  Une. 


After  2  minutes. 
Alter  4  mioatea. 


After  3  minates. 
After  2  minates. 


6.52 
6.87 

7.21 


I  wet  I  ho  line. 

.06     2  luinntee  after  wetting 

bf'gan. 
.08     ,  7  minn tea  after  Wetting 

l>ei;an. 
.05     16  miontes  after  wetting 

iM'gan. 
.00 40  minutes  after  wetting 

beean. 
.06     .  52  minutes  after  wetting 

began. 
0 60  miuutes  after  wetting 

began. 


.35 


7.24 
7.50 


1.54 
.45 
.24 


4.98 


2.10 
.26 


5.14 


Tennile  strength. 


Parted  24"  froni  pin. 
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PuBB  Manilla  Cable,  Size  a*'. 

[Fnan  Bewail,  Day  ft  Co.] 

This  piece  of  twisted  line  had  been  wet  and  dried  and  once  tested  by 
tension  in  the  testing  machine. 

Now  tested  by  suspending  a  15-inch  shot  with  the  line,  the  total 
weight  suspended  being  465  pounds. 

A  clove  hitch  and  two  half  hitches  was  used  at  either  end  around  1^" 
bolts,  leaving  5  feet  of  the  line  under  stress. 

The  gauged-length  marks  were  1  foot  from  each  end. 


Time. 


10k05*a.m.. 
10k  12- a.  m.. 
10k20"a.m.. 
10k28>a.ni.. 
10*  80- a.  m.. 
10k3tf-a.m. 
10k38-a.m. 
2*00-p.m. 


Condition  of 
line. 


.°X 


[o. 
...do.. 
...do.. 


Wet. 
..do. 
..do. 


Load. 


Pounds 
0 

465 
405 


405 
405 

465 


Ganged 
lenjBTtb. 


IneKeg.' 
86.00 
41.00 
42.00 
42.00 


43.00 
4L95 
42.00 


Bemarkv. 


Began  to  wet  the  line. 


Kept  wet  till  5  p.  m.,  then  dried  orer  night  with  the  load  still  on. 


8M5-a.m. 
10*08- a.  ni. 
10*  13- a.  m. 

10*  18- a.  m. 
10*l»-a.m. 
10*20- a.  m. 
10*  26- a.  m. 
10*  54- a.  m. 
11*  20- a.  m. 


Dry  snii^oe. 

Wet 

...do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


405 

42.60 

465 

42.67 

0 

40.05 

465 

42.20 

465 

42.30 

465 

42.35 

465 

42.85 

465 

42.35 

Load  releaeed  and  rope 
gradually  shortened. 


Load  on  orer  night. 


8*45-a.m. 
2*  50- p.m.. 


Dry., 

Wet., 


465 
465 


42.80 
42.  fH) 


Load  released.    After  2  honrs'  rest  unloaded,  tho  rope  allowed  to  dry 
somewhat  and  also  shrink  in  the  mean  time.    It  was  reloaded. 


4*50-p.m. 


»10-a.m..l 
5*00-p.m..| 


I  Partly  dry....  I     465    i    42.10    | 
Load  sustained  over  night. 


.^•: 


465 
465 


42.88 
42.00 


Load  sustained  over  night. 


8*15- a. m.. I  Dry 

l*50-p.m..  ...do 

5^00-p.m..t...do 

Kope  parted  some  time  between  Saturday,  September  22  p.  m.,  and 
Monday,  September  24  a.m. 


465 

43.05 

465 

43.10 

465 

43.10 

Parted  3  strands  24''from  the  465  pounds  weight,  and  also  parted  one 
f)f  these  strands  at  another  place  36"  up  the  rope  nearer  the  upi)eren(l, 
but  2i  feet  from  hook  at  upper  end. 

Time  under  stress,  3  days  8  hours  to  5  days  22  hours. 
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Italian  Like,  Hj  S-Thread. 
Saspended  466  pounds.    Weight  as  before. 


Time. 


8k60»a.m. 
9^  51"ft.m. 
8«»  56"  a.  m. 
0^  20«a.m. 
lli>  55»A.m. 
5»«  00"p.in. 
8»  00- a.m. 


Conflition  of 
line. 


...do 
...do 
...do 
...do 
...do 


Loud. 


Pounds. 
0 

495 
465 
465 
465 
465 


Gauged 
length. 


Inehet. 
36.00 


41.15 

41.28 

41.40 

4L50 

Bemarka. 


Twisted  line. 


Found  1  strand  parted. 


Strand  parted  some  time  during  the  night  24'^  from  end  fastening. 
Time  under  stress,  9  to  23  hoars. 


No.  5  W.  E.  H.  &  Son  Cotton. 

[FromM.  F.  Whiton  &,  Co.] 

246  pounds.    Weight  suspended  as  before. 


Time. 


Condition  of 
line. 


Load. 


Ganged 
len^. 


Semarkt. 


9»  ZOna.m. 
Qo  30na.m. 
U  55"  p.  m. 
5h  00»  p.  m. 


...do. 
...do:. 


PoiMUit. 
0 

246 
245 
245 


Incheg. 
36.00 
44.65 
44.95 
45.05 


Snutalned  load  orer  night. 


8*  4e'"a.m. 
11*  55"  a.  m. 
5*  OO"  p.  m. 
8"  15"  a.  m. 
5>>  00- p.  m. 
8h45-a.m. 
5k00-p.m. 
8k00-a.m. 


...do.. 
...do.. 
...do.. 
...do.. 
...do  .. 
...do.. 


245 
245 
245 
245 
245 
245 
245 
245 


45.06 
45.05 
45.05 
4o.l0 
45.05 
45.10 
45.16 


Twiatedline. 


Line  foiind  parted. 


Parted  at  lower  fastening  consisting  of  clove  hitch  around  clevis  If' 
diameter.    Length  after  fracture,  41'^ 

Line  upset  and  kinked  after  parting.  Total  time  under  stress^  3  days 
and  8  to  23  hours. 


TESTS   OF   I  BON,  iSTEEL,  AND   OTHER  MATERIALS. 
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Italian  Line,  a,  S-Thrsab. 

[From  Sewall  &  Bay.] 

A  gauged  length  of  3  feet  was  laid  off  on  the  dry  rope,  the  rope  was 
then  wetted;  after  which  the  465  pounds  weight  was  suspended  sis 
before. 


Time. 


Condition  of 
line. 


Gftoged 
length. 


BemiirkA. 


8^  40-  a.  m. 
8^  46"  a.  m. 
8k50-a.m. 
Ik60»p.m. 
5k  00"  p.  m. 


8*45- a.m. 
8^60"  a.  m. 
Ilk  60- a.  m. 
6h  00-  p.  m. 
8^  15-  a.  m. 
8kl»>a.m. 
5k00-p.m. 
8h30-a.m. 


Dry... 
Wet.. 
..,do.. 
...do.. 
...do.. 


Pounds. 
0 
0 

465 
405 
465 


I 


Inehet. 
36.00 


41.40 
41.60 
4L40 


Twisted  line. 


Load  snatained  over  night. 


Dry 

466 

42.00 

Wet 

...do 

Dry 

466 
466 

466 

"'465* 
466 

41.00 
41.86 
42.10 

"iioi  ' 

42.16 

Wet!!;;!.'.'. 

Dry 

Wetted. 


Line  again  wetted. 


Line  again  wetted. 

5<>00-p.m.  '  Wet I      465    I      42.10    I 

8»00-a.m.  i  Dry |     465    ,      42.80    | 

Strands  distorted,  some  riding  others.    Snapping  sounds  occurred. 
Weight  sustained  2  days. 


8^ 00- a. m.  I  Dry.. 
6k00-p.m.  ..do  . 
11^40- a. n.   ...do. 


466 
486 


42.50 
42.60 


Line  parted. 


Parted  1  strand  at  hitoh  at  lower  end }  1  strand  parted  &'  from  same 
liitch. 

Time  under  stress,  7  days  3  hours. 
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SHOT  LDTES. 

tests  of  strands,  coeds,  and  threads, 
Strands,  Oobds,  and  Threads. 

LFrom  lines  farniahed  by  M.  F.  Wbiton  &,  Co.] 


Harks. 


/s  best  Russia  bemp  . 
4t  best  Russia  betnp  . 


sV  Barbour's  best  gilliug 
thread. 


Do. 


Barbour's  bestiplIiDg  thread, 


Barbour's  linen  ahoe-tbread, 
3',,  6- thread. 


Barbour's  linen  shoe-thread, 
j^,  e-thiead. 


Barbour's  linen  shoo-thread, 
9-siiand. 


Tensile  strength  (pounds). 


Strands. 


Each. 


276 
202 
200 


(  78 

\  105 

(  00 

f  208 

I  206 

<  104 


Aggre- 
gate. 


Cords 
each. 


187 
205 
191 
84 

1!     79 


Do.. 


Barbour's  linen  shoe-thread, 
Vcllthread. 

Barliour's  linen  tihoe-ilircad, 
.  3*3, llthread. 


Do. 


Barbour's  linen  shoe-thrond, 
11-ply.  A- 


Vm  "Coy"  best  linen  gilling, 
No.  16,  3.ply. 


jL  "  Coy  "  best  linen  gilling, 
Ko.l6.3.ply. 

A  «'Coy  *'  best  Unen  gilling, 
No.  25,  3-P17. 


92 

.    100 

[   106 


100 
191 
194 


204 
210 
200 


768 


273 


">  608 


583 


243 


)>  581 


9S> 
94 
108 


218 
208 
216 


166 

172 

108* 

194 

308 

202 

98 
101 

89 
164 
162 
163 


>  614 


297 


042 


489 


220 


484 


40 

37 
44 


r  55 

40 
53 
52 
44 

42 


Thi'eads 
each. 


9 
9 


I 

5 

4 


3 

3 


18 
17 
17 
19 
16 
18 
16 


Remarks 


IMirfsd  iiutwiHtMil 
Thread  hsni  iwibted. 
}  TTjitwi.«*trd. 


3-ply  threads. 


tply  threads. 


Drit*d  in  njiiffie. 


Sa(urat«d  with  water. 
Saturated  with  spenn-o  J. 


*  Dampened  by  passing  through  steam. 


TESTS   OF   IBON,  STEEL,  AND   OTHER  HATEBIALS. 
TESTS  OF  STBAND8,  COBDS,  AND  THJSEADS^Continned. 
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Harks. 


^  "Coy"  best  linen  gilUng, 
No.  i^,  2-ply. 


Do. 


X  "  Coy  "  best  linen  gilling, 
No.  25,  2.ply. 

Do 


A  "  Coy  "  best  linen  sillinff, 
Ko.  30,  2.ply. 


Do. 
Do. 


A  "Coy  "  best  linen  Killing, 
No.  80,  2-ply. 

^  t«  qqj  »  \y^l  Usen  gUling» 
No.  80,  8-ply. 


A  "  Coy  "  best  linen  gUling, 
No.  30,  S-ply. 


Jm  "  Coy  "  best  linen  gilllng, 
No.  40.  2.ply. 


JL  •«  Coy  "  best  linen  giUing, 
No.  40,  2.ply. 

it  Smith  &,  Dove  sail  twine . 


Do., 


Smith  &  Dove  sail  twine  ^ . 

it  Marshairs  linen  thread  . . 
Do 


^  Marshall's  linen  thread  . 


Tensile  strength  (poands). 


Strands. 


Each 


I   172 

•     105 
188 


Aggre- 
gate. 


274 


468 


665 


278 


742 


450 


Cords 
eavh. 


287 


27 


Remarks. 


Dry  strand. 
Wet  strand. 

Do. 
Hard  twisted. 
Loose  twisted. 
Wet. 


Dry  strand. 
Wet  strand. 
Do. 


Dried  in  mnfiBe. 


Saturated  with  water. 
Saturated  with  sperm-oil. 


^  2-ply  threads. 


^  2-ply  threads. 


^3-ply  threads. 

I 

Dry  strand. 
Wet  strand. 
Do. 


*  Dampened  by  passing  through  steam. 
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TESTS  OF  STRANDS,  COHDS,  AND  THBEADS-^Coniinned. 


Marks. 


Tensile  stren^h  (ponndB). 


Stnv>dB- 


Each. 


Aggre- 
gate. 


Cords 

each. 


Threads 


Reinarka. 


,  Marahairs  linen  thread . . 

j^s  best  Italian  hemp 

^best Italian  hemp 

Do 

Do 

Do 


Ko.  5  W.  S.  H.  &  Son  oot- 
ton. 


^  or  Ko.  6  W.  E.  H.  ft  Son 
cotton. 

i  or  y  o.  8  W.  B.  H.  &  Son 
ootion. 

No.  i|  W.  B.  H.  A  Son  oot- 
ton. 

Do 


709 
236 


425 

602 
807 
367 


I 


Dry  strand. 
Wet  struid. 
Da 


{ Strands  from  other  end  of 
\    line. 

(  Tests  of  entire  line  for  veri- 
I     floation. 

Satorated  with  water. 
Do. 


Dryatrand. 
Wetstruid. 
Do. 
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Stbanbs  and  Thbeads. 

[Prom  Ilaes  ftmished  by  Sdwall  &  Bay  CoTdige  Company.] 


Harks. 


II  yore  manUla 

U  pure  maiiilla  cable ... 

ilparamanUla 

il  hemp  cable 

if  Italian  Une.  8-throad . 


A  hemp  rope  . 
Do 


Tenailo  stnogth  (pounds). 


StoandB. 


Bach. 


2W 

3ao 

864 
287 
235 
206 
194 
804 
806 
308 
234 
278 
220 
220 
816 
248 
302 
254 
184 
188 
127 


120 
180 
128 


■A-gRre- 
gate. 


963 


Threads 


I  "■ '{  i 


}-:[ 


115 
116 


1,002 


{110 
97 


^1,119    L 


1-11 


Remarks. 


Thread  ontwlsted. 
Do. 


Saturated  with  water. 
Do. 


[Lino  i^om  SUtot  Lake  Company.] 


i" 


1  ao    I 
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SHOT  UHES. 

MEASUREMENTS  OF  STRANDS  AND  THREADS  FROM  SECTIONS  OF  LINES 
WHICH  WERE  12  INCHES  LONG  BEFORE  UNLAYING. 


[From  linM  ftirnithed  by  theSOTW  Lake  ComiMBy.] 

MftrkB. 

Lay  of  rope, 

one  tarn 

in. 

Lengths,  when  vnlayed. 

Bemarka. 

Strands. 

Threads. 

No.  7  BbolJiJD^  "Coy"  beet  \ 
linen  gilflng.  No.  «&,  2.ply.  5 

No.  7  abot  Uno.  "Coy  "  beet  > 
linen  Killing  No.  30, 2-ply.  5 

No.  7 shot  line.  "Coy"  beet } 
linen  giUing,  No.  30, 3ply.  5 

No.  7  shot  line,  "  Coy  "  b^t  I 
liDengimB|cNo.30.3-ply.( 

6^)or4  linen  aboe-tbread,  S 
57oentaperp<mod.            ) 

No.  7  ahot  line,  Barbour'a ) 
11-oord  linen  ahoe-tbread,  > 
06  cente  per  pound.            > 

No.  7  abot  line,  Barbonr'a  l 
best  Killing  tbread.            5 

No.  7  shot  line,  Smitb  &> 
Dove  No.  16,  S-ply  linen  S 
ahoe-thxead.                       > 

4"  Baaaia  hemp 

Braided... 

Braided  .. 

Braided... 

Braided... 

Braided... 

Braided... 

Braided... 

Braided... 
".75 

InehM. 

ri7.80       18.70 

17.60       17.00 

1&40     laoo 

10.40  17.70 
18.60  10.10 
17.00  18.80 
(Core  12.40) 
1&80  10.10 
10.25  10.45 
18  40  10.25 
10.40  10.30 
10.75  10.20 
10.10  10.40 
10.30  10.10 
10.10  18L65 
10.30  18.05 
1&35  10  30 
1&86  18.60 
1&76  18.  SO 
(Core  12.26) 
10.75  10.30 
10.25  10.10 
10.60  10.35 
10.20  10.85 
18L20  10.05 
10.35       10.80 

ri7.60  17.40 
17.45  17.25 
17.35  17.30 
17.45  17.20 
17.25  17.70 
16.00  17.45 
16.85  17.00 
16.70  17.26 
17.00        16.80 

'  16.60  17.10 
16.60  16.15 
16.60  16.20 
17.00  18.50 
17.00  10.20 
18.00  18.60 
18.25  1&80 
18.70,    18.40 

18.60     laoo 

1&45       18.10 
1&40       18.30 
18.30       18.00 
18.40       18.40 
18.65       1&30 
18.30       18.65 
(Core      12.55) 
15.25       14  60 
15.50       14  75 

[From  Unea  ftamlahed  by  H.  F.  Whiton  A  Ca] 


A  best  Italian  hemp 

A  Barbonr'a  linen  aboe-) 
thread,  llthread.  > 

A  Smith  ^Dove  aail  twine. . . 

A  llaraball'a linen  thread  .. . 

A  or  No.  6  W.  E.  H.  &  Son  } 
cotton.  5 

I  or  No.  8  W.  S.  H.  &  Son  ) 
cotton.  5 

I]  pure  maallla 


"•60 

".75 
".87 
".62 
".56 
".62 
".67 


13".70eaoh. 


C  13".30 

i  13".35 

C  13".30 

i  13".25 

5 14".10 

{  U'MO 

- 14".80 

14".80 

15".40 

15".40 


13".35  j 
13".40 


U'MO  i 


\ 

S  18".80     13".00  \ 
\  13".80  5 


14".O0  I 
15".45  ] 


]5".20tol5".60 

each. 
14".50tol4".60 

each. 

U'MO  to  14".15 
14".80each.... 

16".80eaoh.... 

17".00tol7".30 
each. 

14".40eaoh.... 


:  X«ine  firomSewall 
1     *DV. 


SAMPLES  OF  OLD  BRAIDED  LINEN  UNBLEACHED  WATER-PROOF 

SHOT  LINES  NOS.  4  AND  7,  MANUFACTURED  BY 

THE  SILVER  LAKE  COMPANY. 


These  lines  were  pUoed  at  the  Lndington  Life-Saving  Station,  Lake  Michigan, 
in  1^. 

The  No.  4  line  has  been  fired  twice. 

The  No.  7  Hue  has  never  been  fired. 

The  lines  were  secured  to  the  testing  machine  by  passing  both  ends  around 
grooved  pins. 
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TESTS  OF  SHOT  UHE  VO.  4. 

Total  length,  302}  feet 

Diameter,  'M4. 

Total  weight,  2  ponnds  7  onnces. 

Weight  per  100  fothoms,  4  pounds  13.5  onnces. 

Braided  line  of  9  strands,  4  threads  per  strand. 

Core  of  4  threads. 

No.  2564. 


Applied 
loftda. 

Bet. 

BemarkB. 

TotaL 

Saoc«aaive. 

P^ndt. 
60 
100 
150 
200 
221 

Ineh€B. 

LOO 

6.20 

8L60 

10.20 

11.10 

Inches, 

InehM, 

TensUe  stresgth. 

4.60 

2.30 

1.70 

.00 

Parted  24"  from  the  pin. 


No.  2566. 


SO 
100 
IfiO 

m 

4.70 
&16 
10.25 

11.  ao 

3.46 
2.10 
.96 

Parted  12"  firom  the  pin. 


No.  2566. 


60 

100 
100 
200 

8.46 
7.66 
0.86 
11.30 

TeoBUestraogth. 

4.20 

2.90 
1.45 

Parted  24"  from  the  pin. 


No.  2567. 


50 
100 
150 
100 
50 
50 
100 
150 
200 
214 

3.10 
7.76 
10.00 
9.80 
9.40 

aso 

9.50 
10  40 
11.75 
12.00 

4.66 
2.96 

—  .20 

-  .40 
4-1.26 

1.00 
.90 

1.35 
.25 

7.25 

Parted  24'^  from  the  pin. 
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TEStS  01*  IRON,  STEEL,  AND  OTHER  MATEBIAL8. 
No.  2568. 


Applied 
loadA. 

Peimanent 
set. 

B«iafirka. 

Total. 

Buooessive. 

Pound*. 

50 

100 

150 

100 

50 

50 

100 

150 

200 

Inehet. 
3.25 
7.25 
9.40 
9.20 
8.75 
7.86 
8.75 
9.75 
11.00 

InehM. 

incftM. 

TensllAatroogfli. 

4.00 
2.15 

—  .20 

—  .46. 
+1.16 

.90 
1.00 
L25 

6.70 

Parted  24"  from  the  pin. 


No.  2669. 


50 
100 
150 
100 
50 
60 
100 
150 
200 
206 

4.10 
7.50 

aoo 

9.35 
&00 
&10 
&95 
9.85 
ILOO 
ILIO 

i 
Tensfle  strength.             I 

3.40 
2.10 

—  .25 

—  .46 

+1.10 

.85 

.90 

1.15 

.10 

7.00 

Parted  2^"  from  the  pin. 

Test  op  No.  4  Shot  Linb. 
No.  2677. 

TAfter  soakins;  in  water  24  hoars.] 


Applied 
loads. 

Poundi. 
50 
100 
160 
200 
230 
288 

Slongation  in  6  foet 

Permanent 
net. 

Remarks. 

Total. 

Snccesflive. 

Inehss. 
7.40 
10.15 
12.20 
13. 86 
14.85 
15.50 

Inehet, 

Tensile  8tren|[th. 

2.75 
2.05 
1.65 
1.00 
.65 

7.46 

11.30 

Parted  24"  from  the  pin. 

No.  2579. 

[After  soaking  in  water  24  hoars,  and  then  diTing  60  Iwors.] 


50 
100 
150 
174 

6.95 
9.25 
11.25 
12.10 

Tensile  strength. 

2.30 

2.00 

.85 

&40 

Parted  24''  from  the  pin. 
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TBST8  OF  8H0T  IIHE  VO.  7. 

Total  length,  304  feet 

Diameter,  ".22. 

Total  weight,  5  pounds  10}  oances. 

Weight  per  100  fathoms,  11  pounds  2.6  ounces. 

Braided  line  of  12  strands,  7  threads  per  strand. 

Gore  of  7  threads. 

No.  2670. 


loada. 

Eloii«pitioiiin6f«et. 

Permanent 
set 

Remarks. 

Total. 

SncoMsive. 

PovndM. 
60 
100 

300 
400 
488 

Inehu. 
1.60 
2.00 
6.20 
7.10 
8.90 

Ineket, 

JfMftM. 

TenaQe  stniDgth. 

.50 
3.20 
1.00 
L80 

Parted  24"  from  the  pin. 


No.  2671. 


60 
100 
200 
300 
400 
446 

.66 

2.06 
8.20 
7.20 
&60 
0.30 

1.50 
3.16 
2.00 
1.40 
.70 

Parted  at  the  pin. 


No.  2672. 


50 
lOO 
200 
300 
400 
442 

1.12 
1.76 
4.  OS 
7.00 
8.36 
2.00 

Tensile  strensth. 

.63 
3.20 
2.05 
1.36 

.66 

Parted  24''  from  the  pin. 
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No.  2573. 


Applied 
loads. 

Pennanent 
set. 

Remarks. 

Total. 

Snooesslve. 

PoundM. 
50 
100 
200 
300 
400 
300 
200 
100 
SO 
50 
100 
200 
300 
400 
430 

InehM. 
1.35 
LOO 
5.20 
7.10 
8.60 
8.40 
&17 
7.70 
7.20 
5.00 
6.40 
7.40 
a  15 
9.00 
0.20 

InehM, 

InehM, 

Tensile  strengih. 

.55 
3.30 
LOO 
L40 

—  .10 
-.23 

—  .47 

—  .50 

+  :g 

1.00 
.75 
.85 
.20 

6.70 

Parted  24"  from  the  pin. 


No.  2574. 


50 
100 
200 
300 
400 

L50 
2.10 
5.40 
7.50 
0.15 

.60 
8.80 
2.10 
L66 

Parted  12"  &om  the  pin. 


No.  2576. 


60 
100 
200 
800 
400 

L30 
2.10 
5.40 
7.35 
0.10 

TensUe  strangib. 

.80 
3.30 
LOS 
1.75 

•• -r"" 

Parted  36"  from  the  pin. 


No.  2576. 


SO 
100 
200 
300 
200 
100 
50 
50 
100 
200 
800 
400 
448 

L50 
2.00 
5.40 
7.40 
7.10 
6.70 
6.86 
5.00 
6.70 
6.72 
7.60 
9.00 
9.90 

.60 
8.40 
2.00 

—  .80 

—  .40 

—  .85 
+  .60 

.70 
1.02 

.82 
L40 

.90 

4.50 

Parted  12"  from  the  piiL 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 
No.  2678. 

Test  op  No.  7  Shot  Line. 

[After  sMkiiig  in  water  84  hours.] 

Oontraction  in  6  feet,  \  ^,/l 
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if'. 75  first  section. 
.85  second  section. 


A|»lied 
kMda. 

PennaneDt 

Mt. 

BemarkB. 

Total 

Soooewivew 

Poimdt. 

50 
100 
200 
800 
800 
350 
400 
460 
488 

0 

Jneket. 

3.10 
ft.  80 
8.00 
9l85 
10.40 
11.50 
12.50 
18.50 
18.06 

Inchea. 

JimAm. 

TeoBile  strength. 

2.70 
2.20 
1.85 
3.25 
1.10 
1.00 
].00 
.15 

7.15 

7.30 

Parted  at  the  pin. 


No.  2680. 
No.  7  Shot  Like. 

[Allttr  MMking  in  water  M  hooia  and  then  drying  00  hoon.] 


Ain>Ued 
loads. 

PermftDent 
set. 

Remarks. 

Total 

Sneoesslve. 

PiMlfMb. 

50 
100 
900 
800 
400 
488 

2.45 
4.07 
7.85 
0.20 
ILIO 
U.80 

JndUf. 

Inoka. 

Tensile  strength. 

2.88 
8.18 
1.85 
LOO 
.80 

6.60 

Parted  12^'  from  the  pin. 
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TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERULS. 


TESTS  OF  KVOTS  AHD  HITCHBS  WITH  SHOT  LIVE  Vo.  7. 

Ends  made  fast  to  grooved  pins  the  same  as  in  previoos  tests  of  tiie 
lines. 

The  knots  and  bends  osed  to  fasten  the  two  lengths  of  line  together 
were  placed  midway  between  the  pins. 

The  pieces  of  line  nsed  were  from  fractured  ends  of  previons  tests. 

This  line  is  coated  with  beeswax,  and  very  slippery. 


Deseription  of  knot  at  middla 

Tensae 
atNOkfftJi. 

Parted. 

Sqnarttkn^t .......r..r ,,.r  --.... 

Pkmndt. 
868 
261 
288 

266 
260 
127 
116 
262 
267 
828 
207 
74 
88 
822 
872 
272 
270 
8i0 

272 
260 
260 
268 
346 
816 
848 
824 
848 
260 

884 

260 
240 
800 
264 
280 
268 
260 
240 
244 
400 
860 

Atknot 
Do. 
Da 

SI: 

XnotnnxoUed. 

Da 
At  knot 

Do. 

Da 

Da 
i:not  nnrolled. 

Da 
At knot 

Da 

Da 

Da 

Da 

Do. 

St 

Da 
Da 
Da 
Do. 

been  weakened  by  earlier  testa. 

Attheknot 

Da 

Da 

Da 
At  the  bight 
Knotnni^ed. 

Da 
At  the  hitoh. 

Da 

Da 

Da 

Do 

Do 

Bread  bac.  or  Miller's  knot 

Do 

Bread  bag,  ends  knotted 

Do. -71 — 

Do...,l " 

Grannoy knotx.-. .-, 

JLK) 

Do ." 

Sinsleoaniek  bend 

Do 

Do 

Do 

Weaver**  knot,. -r 

Do 

DoaM^  eanriek  bend 

Do 

Do 

Do 

Two  bowlinea 

Do  

Do 

Do 

Do 

Overhand  knot - 

•     Do 

Kidrnre eiffhLor  German  knot. 

Do 

Do 

Sollinff  hitch* 

5S?*^ ..:...:...: ::.:..:::::; 

Bollins  hitoh  on  3'' tarred  rone 

Do .- 

*  The  standing  part  was  ohalked  l»  prerent  slipping. 


/fjn/xtks'    ot^vA  j5 


iyozixtire  ^C;7vdt> 


iBr^ct^  "^ct^,    trr  \j7tiZZe'r^*^jk:n4^ 


Q.-ra;n;n>ctf  Skn^^ 


iSkri^tB'  Cayrzc^  '^efn.cL. 


^ 


JDo^€6Zb  Ca-rriok^  'BeyUt^ 


TTeaJveT^  \lLnoly 


¥ 


TSozi/lxnje^ir 


* 


Oif^'r7ux:Tv^       ^H    Jhn<yi7  H  &L.~./-^ 


TESTS   OF   IRON,  STEEL,  AND   OTHER  MATEBIAIiS. 

No.  7  Shot  Line. 
Hitches  aronnd  a  4^^'  piu.    Few  Ihie  used. 
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BeMription  of  bitoh. 


Clore  hitoh  and  half-hiteb  around  standing- 
part.* 

HDo 

Do 

Clovo  bItoh  with  extra  ronnd  tarn, half  hitch 
aronnd  standing  part. 

Timber  hitoh 

Do 

Do 

One  round  torn  and  twobalf-hitches  with  ond 
stopped  back. 

Bowline 

Do... 

Bowline  on  the  bight 

Anchor  knot 

Do 


Tensile 
strength. 


Pounds. 
428 

405 
408 
436 

395 
393 
355 
452 

438 
342 
394 
326 
428 
437 


Parted. 


At  hitch. 

I"  from  bight. 
3"  inside  liitch. 
At  hitoh. 

At  bight. 

Do. 

Do. 
In  lino  1  foot  from  seizing. 

In  line  8  feet  from  hitches. 
At  knot. 

Do. 

Do. 
Two  feet  from  hitoh. 

Do. 


2^Jnch  Russia  Hemp  Bope. 

Hitches  aronnd  a  ^"  pin. 

The  original  test  of  this  rope  gave  a  tensile  strength  of  5,100 
pounds. 


Description  of  hitoh. 


Tensile 
strength. 


Faxted. 


Anchor  knot. 


Bowline 

(Hove  hitoh  and  half  hitoh  aronnd  standing 
part 


Pounds. 
4,660 

3,500 
4,360 


Standing  part  at  5^'  pin,  opposite  end 

from  Icnot. 
At  knot. 

Standing  part  at  5"  pin,  opposite  end 
from  knot. 


590  TE8TS   OF   IKON,  STEEL,  AND   OTHER   MATERIALS. 

SHOT  LDTSa 

(ICMnifootafMl  by  M.  F.  Whlton  &  Co.,  Boston,  Kms.,  fimn  Smith nnd  Dove'e  anil  twine.] 

Size  of  lines,  No.  7. 

Weight  of  coils,  18 J  pounds.    Diameter  of  line,  ".2. 

Lines  composed  of  3  strands  of  8  threads  each.' 

Lay  one  turn  in  "Jl. 

Length  of  line  between  pins,  about  4  feet. 


Ko.of 
tett 

Locntion  of  snmple  in  coU. 

Tenaile 
strength. 

Fmotnifd. 

2661 

2668 
2664 

2665 
2667 

2660 
2070 
2671 
2672 
2673 

2674 
2675 
2676 

26n 

2670 
2680 
2681 
2682 
2683 
2684 
2685 

2687 

2680 
2000 
2001 

2602 
2603 
2694 
2605 
2600 

Outside  end  

015 
012 

574 
668 

548 
668 
567 
661 
660 
675 
578 
510 
710 
688 
667 
666 
665 
056 
608 
687 
604 
676 
510 
604 
560 
607 
406 
686 
640 
680 
048 
506 
705 
600 
906 
660 
656 
564 
520 
580 
677 
612 
586 

616 
674 
615 
660 
500 
508 
612 
402 
645 
602 
650 
685 
663 
664 
647 
618 
600 
660 
540 
585 
584 

Atpin. 

One  atnnd  at  pin,  one 

6"  awny. 
At  middle. 
Atpin. 
9*  ih>m  pin. 
At  middle. 

8"^  pin. 
12"  from  pin. 
8"  firom  pin. 
At  middle. 
6"  from  pin. 

AtlongapUoe. 

Ifoot  from  pin. 

Do. 
At  the  pin. 

Atlongaplioe. 

3"  fron  pin. 

1  foot  frt>m  pin. 

At  pin. 

At  middle. 

8"  from  pin. 

Atpin. 

At  middle. 

Atpin. 

1  foot  from  pin. 

6  feet  from  pin. 

1  foot  from  pin. 

Atidn. 

6"  from  pin. 

Atlongaplioe. 

5"  from  pin. 

Atpin. 

1  foot  frt>m  pin. 

Atpin. 

1  foot  ftom  pia. 

TiuriflAAnH , ..    .„    ,    . 

Ontaideend 

....do : 

....do 

....do 

Tn«fdi>«nd  

Ontaideend ^ 

....do 

....do 

....do 

Ontaideend 

200  foet  from  ontaide  end 

225  foet  from  ontaide  end 

400  foet  from  ontaide  end 

600  foet  from  ontaide  end 

800  feet  from  ontaide  end 

1.000  feet  from  ontaide  end 

1.200  feet  from  ontaide  end 

1,400  feet  fri>m  ontaide  end 

1,600  feet  fh>m  ontaide  end 

Inaideend 

Ontaideend 

do 

....do 

260  feet  fivm  ontaide  end 

230  feet  from  ontaide  end 

400  feet  ftnm  ontaide  end 

600  feet  from  ontaide  end 

800  feet  fh)m  ontaide  end 

1, 000  feet  from  ontaide  end 

1.200  feet  from  ontaide  end 

1,400  feet  from  ontaide  end 

1,600  feet  from  ontaide  end 

Inaideend 

Ontaideend 

Inaideend 

Ontaideend 

....do 

....do 

....do 

do 

....do 

....do 

Tn«ide«nd,   

Ontaideend 

do 

....do 

do 

....do •.... 

200  feet  from  ontaide  end 

225  feet  ftt>m  ontaide  end 

400  feet  finm  ontaide  end •. 

600  feet  ft^m  ontaide  end ^ 

OOOfeetfrom  ontaideend 

1,000  feet  from  ontaide  end 

1,200  feet  from  ontaide  end 

1, 400  feet  from  ontaide  end 

1, 600  feet  frx>m  ontaide  end 

Inaideend 

Ontaideend 

....do • 

....do 

:::.do.;..::::.;:..^:::::;::;;::::::::::::::::::;:::::: 

....do 

TESTS    OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 
SHOT  i/JV^S— Continued. 
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Ko.of 

test. 

Tensile 
strength. 

2807 

Ootaideend 

Founds. 
550 

3086 

..  do 

570 

2899 

....do 

584 

2700 

....do 

546 

2701 

....do 

510 

2702 

do 

560 

2703 

...do 

578 

270i 

....do 

571 

2706 

....do * 

.'f68 

2708 

....do 

686 

Inside  end 

665 

270B 

Ontsideond 

691 

T^ifld^  ^Tl«^         _  „      

658 

2710 

Ontsideend 

563 

2711 

do 

620 

2712 

....do 

577 

2713 

....do V 

650 

Insideend 

750 

2716 

Oateideend 

582 

2718 

....do 

505 

2717 

....do 

586 

2718 

....do 

600 

2719 

do 

630 

Insideend 

705 

2721 

Ontsideend 

687 

Insideend 

645 

Ontsideend 

645 

2724 

....do 

SOB 

2726 

do * 

568 

2720 

....do 

574 

2127 

do 

807 

2728 

do 

607 

2729 

do 

618 

2780 

....do 

576 

2731 

do 

550 

2732 

....do 

688 

2788 

do 

606 

2734 

....do 

673 

2785 

....do ^ 

651 

Tn«fjii»^nd    

630 

2787 

Ontsideend 

651 

2788 

...do 

581 

2789 

....do 

655 

Insideend 

599 

2740 

Ontsideend 

687 

2741 

do 

574 

2748 

....do 

570 

2743 

....do 

554 

2744 

....do; 

584 

2745 

....do' 

593 

2748 

...do 

678 

200  feet  Arom  outside  end 

686 

400  feet  ftom  ontslde  end 

740 

600  feet  fh>m  ontsideend 

810 

800  feet  from  oatside  end 

798 

900  feet  from  outside  end 

553 

815 

1,200  feet  fh>m  outside  end 

773 

1.400feetfrom  ontsideend 

752 

Insideend ^. 

697 

Fraotored. 


Atjpin. 
6"  from  pin. 
1  foot  from  pin. 
6^'  from  pin. 
At  middle. 
Atpln. 
t>"  from  pin. 
At  middle. 
6"  from  pin. 
At  pin. 

1  foot  from  pin. 
6"  from  pin. 
At  pin. 

1  foot  from  pin. 
8"  from  pin. 
Atpin. 

Do! 
6"  from  pin. 
1  loot  from  pin. 

Do. 
6"  from  pin. 
JO"  from  pin. 
1  foot  from  pin. 
Atpin. 
At  middle. 
1  foot  from  pIxL 
At  middle. 
1  foot  from  pin. 

Do. 
6"  from  pin. 
1  foot  from  pin. 
Atpin. 
&'  from  pin. 
At  middle. 
10"  from  pin. 
At  middle. 
At  pin. 
6"  Irom  pin. 

Do. 
Atpin. 

6"  from  pin. 

1  foot  from  pin. 

Atpin. 

6"  from  pin. 

10"  from  pin. 

1  foot  from  pin. 

Do. 
At  pin. 
At  middle. 
Atpin. 

1  foot  from  pin. 
At  long  splice. 
Atpin. 
6"  from  pin. 
Atpin. 
6"  from  pin. 


Line  No.  2673  contained  a  second  long  splice  about  700  feet  from  end, 
a  third  splice  980  feet  from  end,  a  fourth  splice  1 ,220  feet  from  end,  and 
a  fifth  splice  about  1,500  feet  from  end. 

Line  No.  2676  contained  a  second  splice  650  feet  from  end,  a  third 
splice  975  feet  from  end,  and  a  fourth  long  splice  1,220  feet  from  end. 

Line  No.  2691  contained  a  second  long  splice  475  feet  from  end,  a 
third  splice  725  feet  from  end,  a  fourth  splice  970  feet  from  end,  a  fifth 
splice  1,275  feet  from  end,  and  a  sixth  splice  1,460  feet  from  end. 
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BRAIDED  SHOT  LIVES. 

(ICwle  of  Smith  and  Dove*ft  2-ply  aail  twine.    Lines  fomishei  by  Silyer  Lake  GompMqr.] 

No.  2888. 

FmsT  Coil. 
Total  length,  588  feet. 

Weight,  15  poauds  4  ounces =15.56  pounds  per  100  fathoms. 
Composed  of  12  strands  of  4  threads  each. 
Sample  from  inside  end  of  coil. 
Elongations  measured  in  6  feet. 


Applied 
loada. 

Elonga- 
tion. 

Bamarks. 

Pounds. 
50 
100 
200 
900 
400 
500 
600 
700 

700 
704 

Inchss. 
.80 
2.20 
4.10 
5.40 
6.70 
7.50 
8.00 
8.70 

0.10 
a55 

Load  released  and  slack  taken  ap. 

Parted  S"  from  the  pin. 


FiBBT  Coil. 


Location  of  sample  in  coiL 

Tensile 
strength. 

Fractnnd. 

Ontsidtoend 

Pounds. 
572 
770 
778 
764 
701 
768 
778 
704 

12"  from  pin. 
At  pin. 

Do. 

Do. 

Do. 

Do. 

Do. 
3"  from  pin. 

Do 

100  feet  fh)m  outside  end 

200  foot  from  outside  eod 

300  feet  from  outside  end 

100  feet  from  outside  end 

500  feet  from  oatside  end 

Inside  end 

No.  2889. 

Seoond  Coil. 
Total  length,  559  feet. 

Weight,  14  pounds  7 j  ounces  =  15.53  pounds  per  100  fathoms. 
Diameter,  ".27. 


Location  of  sample  in  coil. 

Tensile 
strength. 

Fraekired. 

Outside  end 

Pounds. 
758 
783 
781 
780 
776 
780 

At  the  pin. 
Do. 
Do. 
Do. 
Do. 
Do. 

100  fe<;t  from  outside  end 

200  feet  from  outside  end 

300  feet  from  outside  end 

400  feet  from  outside  end 

lusideend 

TESTS   OF   IRON,  ST££L,  AND   OTHER  MATERIALS. 
No.  2890. 

Third  Goil. 

Total  length,  591  feet 

Weighty  15  pounds  7  ounces  =  15.07  poands  per  100  fathoms. 

Diameter,  ^'.27, 

0 
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Location  of  smmple  in  ooiL 

Tensile 
strength. 

Fmetnted. 

Ontsideend 

Pouudt. 
746 
748 
766 
766 
776 
760 

Do. 
Do. 
Do. 
Do. 

lOO  feet  from  ontaide  end 

200  feet  from  outside  end ■ 

800  feet  ftrom  outside  end 

600  feet  from  oataide  end 

Inside  end 

No.  2891. 

Fourth  Coil. 

Total  length,  609  feet 

Weight,  5  pounds  15^  ounces  =  5.88  pounds  per  100  fathoms. 

Diameter, 'M7. 

Oomposed  of  9  strands  of  2  threads  each. 


Loentlon  of  sample  in  oofL 

TensUe 
strength. 

Traetnred. 

Ontsideend 

Pounds. 
316 
298 
312 
305 
310 
307 
326 

6"  from  the  pin. 
At  the  pin. 

Do. 
At  the  middle. 
3"  from  the  pin. 
12"  from  the  pin. 
12"  from  the  pin. 

100  feet  from  outside  end 

SOO  feet  from  outside  end 

800  feet  from  outside  end 

400  feet  from  outside  end 

600  feet  from  outside  end 

Tufidft  end   ,                            

No.  2892. 
FlPTH  OoiL. 

Total  length,  609  feet. 

Weight,  6  pounds  =  5.91  pounds  per  100  fathoms. 

Diameter,  'M6. 


Location  of  sample  in  coU. 

Tensile 
strength. 

Fractured. 

Ontsideend 

Potmdg. 
824 
834 
822 
325 
310 
316 
312 

At  the  pin. 
At  the  middle. 
At  the  pin. 
At  the  middle. 
At  the  pin. 
6"  from  the  pin. 
At  the  pin. 

100  feet  from  outside  end 

200  feet  from  outside  end 

800  feet  from  outside  end 

400  feet  from  outside  end    

600  feet  from  outside  end 

Inside  end 

H.  Ex.  14- 


-38 


594  TE8T8   OF   IBON,  fiTEEL^  AND   OTHEB   MATERIALS. 

No.  2893. 

Sixth  Ooil. 

Total  length,  027  feet. 

Weight,  6  pounds  2  ounces  =  5.86  pounds  per  100  fathoms. 

Diameter,  'M6. 


Loeation  of  Mmpte  in  ooil. 


Tensile 
strength. 


Fnotoied. 


Ontsideend 

100  feet  ftom  outside  end 
aoo  feet  ftom  outside  end 
300  feet  tnm  outside  end 
4i00  feet  ftrom  outside  end 
600  feet  from  outside  end 
Inside  end ^ 


Paundt. 
802 
816 
328 
820 
810 
300 
286 


At  the  pin. 

Do. 
▲t  the  middle. 
Atthevtn. 
At  the  middle. 
At  the  pin. 
9'  from  the  pin. 


Tensile  tests  of  Smith  &  Dove^s  two-ply  sail  twine: 


34  pounds 
82  poonds 
34  pounds 
20  pounds 
37  pounds 
88 


:  34  pounds  menu  tensile  strength. 


ADHESION  OF  SPIKES  AND  BOLTS 


IN 


RAILROAD  TIEa 
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TESTS   OF  IRON,  STEEL,  AND  OTHEB  ICATEBIALS.  597 

Tib  No.  1. 

New  cedar  tie,  been  cut  aboat  8  months.    In  wet  condition. 

No.  2113. 

Bound  bolt,  '^52  diameter,  driven  in  bored  hole  '^455  diameter. 
Length  driven  in  wood,  4^". 
Surface  in  wood,  7.353  square  inches. 


AdhMire  re«istance. 

RkxmAm. 

Totftl. 

Persqaare 
inch. 

Drawn. 

Poundt, 
620 
560 
505 
480 
460 
440 
405 
370 
360 
350 
340 
S40 
320 

aoo 

270 
260 
280 
190 
160 

PounOt. 
84 

IfUhM. 

urarlmnni  xeeiatanee. 

i 

• 

? 

Tee  No.  1. 

No.  2114. 

5J"  railroad  spike,  ''.625  x  ''.650,  driven  without  boring. 

Length  driven  in  wood,  6". 

Surface  in  wood,  12.75  square  inches. 


Dzawn. 

Bemarka. 

Total. 

Peraqoare 

IVmiuif. 
1.130 
1.080 
950 
860 
760 
665 
630 
590 
550 
440 
840 

Poundt, 
89 

MU^ 

Haximam  reeistance. 

1 

p 

598  TE8M  OP  IftOK^  STEfiL.  AXD  OTHBB  UJkTEBULB. 

Ta  'So.  1. 

No.  2115. 

Boand  bolt  ''.646  diameter,  driven  io  bored  hole  ''.465  diameter. 
Length  driven  in  wood,  4"»40. 
Snrfiuse  in  wood  8.914  sqnare  inches. 


DraiTB. 

Bmiarlta. 

TotiJ. 

^•ar* 

PtMMMtf. 

020 

815 
775 
786 
755 
710 
805 
645 
600 
415 
880 

PouHdi. 
123 

Ineha. 

Mudmiim  natstanoe. 
UmA  loteMed,  aad  bolt 

rMtedlhour. 
Startoacrin. 

Thvobt. 

1 

3 



Tie  Ko.  1. 

No.  2116. 

Bonnd  bolt  ".646  diameter,  driven  in  bored  hole  ".620  diameter. 
Length  driven  in  wood  4".2. 
Surface  in  wood  8.609  square  inches. 


▲dlie«iTez«dituM. 

Dmim. 

RaauuekM. 

TotaL 

'"usr* 

PMtlMlff. 

1,282 

1,080 

1,030 

1,010 

080 

•20 

868 

782 

745 

•70 

67^ 

500 

428 

JPbtmdt. 

148 

InA$$. 

1 

TESTS   OF   IBON,  STEEL,  AND   OTHER   MATERIALS.  599 

Tib  No.  L 

No.  3117. 

Roand  bolt  ^^770  diameter,  driven  in  bored  hole  ''.690  diameter. 

Length  driven  in  wood,  5^'. 

Surface  in  wood,  12.095  square  inches. 


Drawn. 

Remarka. 

Total. 

""fSsir 

Poundt. 

1,840 

1,606 

i;690 

1,800 

1280 

1,085 

060 

825 

778 

7» 

676 

606 

666 

Pounds. 
162 

Incket. 

Ha&imnm  reaiatanoe. 

1 

Tie  No.  1. 

No.  2118. 

Bonnd  bolt  ''.750  diameter,  driven  in  bored  hole  ".090  diameter. 
Length  driven  in  wood,  4".8. 
Surface  in  wood,  11.309  square  inches. 


▲dheaiva  reaiatanoe. 


Total. 

Perrapare 

Poundi. 

1.610 

1,304 

1.185 

1,110 

1,066 

882 

030 

008 

842 

785 

720 

646 

608 

Pounds, 
142 

Drawn. 


Maxim  nm  reaiatanoe. 


600  TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

Tib  No.  1. 
No.  2119. 

Bound  bolt  '^750  diameter,  driven  in  bored  hole  '^690  diameter. 
Hole  lubricated  with  black  oiL 
Length  driven  in  wood,  4/' A. 
Snrfifcce  in  wood,  11.309  square  inches. 


Adheaive  reciBtence. 

Drawn. 

Bemarks. 

TotiiL 

PerBOiiAre 

Powiidt. 
650 
460 
388 
338 
300 
254 
220 
188 
180 
180 
172 
130 
128 

Pound*. 
57 

Jn6he9. 

1 

P 

Tib  No.  2. 
New  cedar  tie ;  been  cat  about  8  months^  wet ;  sound  wood. 

No.  2120. 

Bound  bolt  'M60  diameter,  driven  in  bored  hole  ^^690  diameter. 

Length  driven  in  wood,  4^^d. 

Surface  in  wood,  11.461  square  inches. 


AdhesiTe  reaiBtanoe. 

Drawn. 

Bemarks. 

Total. 

Per  aonare 
inch. 

PMMUlt. 

1,808 

1,510 

1,880 

1,942 

1,176 

1,100 

1,056 

985 

706 

695 

025 

588 

820 

408 

Pottfub. 
158 

JfMftM. 

1 

P 

TESTS   OP  IHON,  STEEL,  AND   OTHER   MATERIALS.  601 

Tie  No.  2. 

No.  2121. 

Bound  bolt  ^'.760  diameter,  driven  in  bored  hole  '^645  diameter. 

Length  driven  in  wood,  ^". 

Surface  in  wood,  9.650  square  inches. 


AaiMiTorMifltttioe. 

Brawn. 

P^miftAf. 

ToteL 

^"iST" 

PMMdc 

1.890 

1^280 

1.190 

1^008 

1,080 

908 

880 

765 

700 

820 

565 

450 

850 

Poimdc 
170 

JMfttf. 

Maximum  resistanoe. 

1 

P 

Tib  No.  2. 

No.  2122. 

Boond  bolt  ^^750  diameter,  driven  in  bored  hole  '^645  diameter. 
Len^h  driven  in  wood,  if'.l. 
Sar&ce  in  wood,  9.660  square  inches. 


▲dbectTeiwIstaiioe. 

Dxawn. 

Bemarks. 

TotaL 

Per  square 

1.800 
1,120 

970 
912 
865 
800 
786 
884 
810 
574 
808 
4D8 

185 

iiM*M; 

Maximum  reslatanoe. 
Load  released  and  rested  20 
minates. 

• 

1 

P 
it 

602        tests  op  iron,  steel.  and  other  materials. 

Tib  No.  2. 

No.  2123. 

Bound  bolt  ".654:  diameter,  driven  in  bored  hole  ''.455  diameter.  . 
Bolt  was  driven  44  hoars  before  test  was  commenced;  has  rough, 
rusty  surface. 
Length  driven  in  wood,  4''.d. 
Surface  in  wood,  8.836  square  inches. 


Adbeoive  TesisUoce. 

Drawn. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1,834 

1,626 

1.865 

1,2» 

1.154 

995 

940 

850 

770 

705 

660 

663 

454 

Pounds. 
208 

Inck„. 

1 

P 

Tib  No.  2. 
No.  2124. 

Bound  bolt  ^^645  diameter,  driven  in  ship-auger-bored  hole  ''.565 
diameter. 

Length  driven  in  wood,  4''.60. 
•    Surface  in  wood,  9.320  square  inches. 


Adhesive  resistance. 

Drawn. 

Kemarks. 

Total. 

Poundt. 
948 
780 
725 
682 
650 
598 
530 
478 
450 
422 
430 
392 
380 
872 
318 

Per  eqnare 
inch. 

Pounds. 
102 

Inches. 

Kaximom  resistance. 

• 

1 

P 

P 

• 



TESTS  OF  IRON,  STCEL,  AND  OTHE&  MATEHULS.  603 

Tie  No.  2. 

No.  2125. 

fioand  bolt,  ''.654  diameter;  same  bolt  as  No«  2123;  newly  driven  in 
bored  hole,  '^465  diameter. 
Length  driven  in  wood,  4'^35. 
Sorface  in  wood,  8.93  square  inches. 


DrawD. 

B«marka. 

ToUL 

Per  square 

Poundt. 
1.808 
1,082 
040 
870 
808 
720 
876 
856 
048 
800 
666 
616 
470 

Poundi. 
14 

InehM. 

liudmiun  reeistance. 

1 
1 

P 

Tdb  No.  2. 

No.  2126. 

Bound  bolt  ''.654  diameter,  driven  in  bored  hole  ''.455  diameter. 
SnrfiEiee  of  bolt  piunted  with  asphalt  varnish. 
Length  driven  in  wood,  4".5. 
Surface  in  wood,  9.248  square  inches. 


AdheaiTe  leaistaace. 

Drawn. 

Remarka. 

Total. 

Per  sqiiare 

PottfKlf. 

630 
885 
382 
330 
836 
380 
878 
868 
810 
880 
282 
966 
230 

Pounds. 
57 

Ineket. 

1 

P 

3 

604  TESTS  OF  IRON,  STE;EL,  AND   OTHER  MATERIALS. 

Tib  No.  2. 

No,  2127. 

Boond  bolt  '^650  diameter,  driven  in  bored  hole  '^455  diameter.    Bar- 
face  of  bolt  covered  with  mastic  and  white  zinc. 
Length  driven  in  wood,  4''.5. 
Surface  in  wood,  9.189  square  inches. 


▲dliMiTensistanoe. 

Diswn. 

Bemarka. 

Total. 

PermAie 

Powndi. 
800 
286 
280 
226 
214 
222 
102 
IM 
100 
144 
140 
180 
116 

Pound$. 
42 

Inch4$, 

MKdmiim  resistanoe. 

1 

P 

1 

Tm  No.  2. 

No.  2128. 

Bonnd  bolt  '^6^  diameter,  driven  in  bored  hole  '^455  diameter. 
Bolt  driven  in  hole  filled  with  water.    Tested  immediately  thereafter. 
Length  driven  in  wood,  4'^20. 
Surface  in  wood,  8.379  square  inches. 


Adheslye  leaistanoe. 


Total. 


PerMoare 
inch. 


Drawn. 


Bemarks. 


Powndf. 
1,045 
928 
906 
884 
838 
784 
749 
870 


Po%md». 
126 


Ineh*t. 


Maximam  TMistaace. 


1 


Retted  undoraoo  pounds  poll 
1  hour;  802  ponnds  roiUt- 
anoe  after  reating. 


S78 
486 


il 


TESTS   OF  IRON,  STEEL,  AND   OTHER   MATERIALS.  605 

Tib  No.  2. 

No.  2143. 

Koand  bolt '^765  diameter,  with  chisel  point,  driven  in  bored  hole 
"•565  diameter. 
Length  driven  in  wood,  6". 
Surface  in  wood,  12.015  square  inches. 
Driven  into  hole  with  wood  decayed  below  the  sorfaoe. 


AdhesiTenflistMiM. 

Drawn. 

Remarks. 

TotaL 

Per  SQiiue 
inch. 

Pounds. 
710 
820 
595 
508 
584 
571 
560 
588 
498 
445 
406 
410 
480 
426 
885 
801 
406 

PoiCfMlf. 

60 

Inehss. 

1 

1 

P 

8 

Tdb  No.  2. 

No.  2144. 

Bound  bolt  ''.765  diameter,  driven  in  bored  hole  ".665  diameter.    Wood 
decayed  below  the  surface. 
Length  driven  in  wood,  5^M0. 
Snr&ce  in  wood,  12.255  square  inches. 


Adhesive  reeistanoe. 

Drawn. 

Bemarks. 

TotaL 

Per  sqaare 

Pounds. 
700 
750 
770 
784 
820 
760 
005 
506 
666 
524 
626 
684 
614 
480 

Pounds. 

Inches. 

1 

1 

3 

87 

This  bolt  and  No.  2143  were  apparently  held  by  the  wood  near  the 
surface  of  the  tie. 


606        te8t8  of  ifion,  steel,  and  other  matebial8. 

Tib  No.  S. 

New  chestnut  tie;  had  been  cnt  about  eight  months.   First-class  tie. 

No.  2129. 

Bound  belt  '^640  diameter,  driven  in  bored  hole  "MS  diameter. 
Length  driven  in  wood,  ^".65. 
Surface  in  wood,  9.351  square  inches. 


▲dliMiv»  redstftnce. 

Bnim. 

SMnvki. 

TotaL 

PeraooMe 

P^undt, 
8,190 
2,010 
2,280 
2,040 
1.876 
1,700 
1,566 
1,400 
1,870 
1,260 
1,120 
1,015 
900 

Pownda, 
841 

Inch$$. 

Hazimiim  iMiataaoe. 

1 

P 

3 

Tns  No.  3. 

No.  2130. 

Bound  bolt  ''.750  diameter,  driven  in  bored  hole  ''.505  diameter. 
Length  driven  in  wood,  4".8. 
Surface  in  wood,  11.309  square  inches. 


Drawn. 

Benarks. 

TotiU. 

Persqaare 
indi. 

Poumda. 
4.A90 
3.730 
8,440 
3.260 
8,105 
2^010 
2,070 
2,580 
2^420  , 
5280 
2.045 
1.780 
1^200 
i;060 

PlOttlMlf. 

808 

Inehei, 

Throbs. 

Do. 
Do. 

I 

TESTS   OF   IRON,    STEEL,  AND   OTHER  MATERIALS.  607 

Tm  No.  3. 
No.  2131. 

Bound  bolt  '^765  diameter,  driven  in  bored  hole  ^^565  diameter. 
Length  driven  in  wood,  4'^SO. 
Surface  in  wood,  11.534  square  inches. 


AdbesiTe  rasistaiioe. 

Dnwn. 

Benwrks. 

Total 

Per  square 
inoh. 

Poundt, 
8,880 
8,870 
3,140 
2,085 

Sooo 

2,570 
2,860 
^100 
2,075 
1,890 
1,765 
1^680 
1,300 

Pound9, 
886 

InehM, 

Kaximnm  reelatance. 

1 

P 

Tib  No.  3. 

No.  2132. 

Bailroad  spike  '^625  x  ^'.650,  driven  without  bored  hole. 
Length  driven  in  wood,  6''.26. 
Surface  in  wood,  13.388  square  inches. 


Adhesive  reeiBtance. 

Drawn. 

Bemarkfl. 

Total. 

Persaoare 

PoutMlr. 
4.640 
3,500 
3^250 
2,705 
2,475 
2,240 
1,080 
1,720 

Pound$. 
347 

IndbM. 

1 

P 

608  TEST8   OF  IRON,  STEEL^  AND   OTHER  MATERIALS. 

Tm  No.  3. 

No.  2133. 

Boand  bolt  '^660  diameter,  driven  in  hole  "MS  diameter. 
Length  driven  in  wood,  4'^45. 
Surface  in  wood,  9.087  square  inches. 


▲dbealTe  redstanee. 

Bnwn. 

Remarks. 

TotaL 

^-toX" 

Powffidf. 
8,590 
8,775 
8,465 
2,810 
2^160 
1,815 
1,675 
1,588 

his 

885 

PoufUb. 
896 

Inehtt. 

Kazimiiiii  tMistuioe. 

1 

P 

Tib  No.  3. 

No.  2134. 

Bound  bolt  '^750  diameter,  driven  in  hole  ''.5^  diameter. 

Length  driven  in  wood,  6". 

Surface  in  wood,  11.780  square  inches. 


AdheaiTe  resistanoe. 

DrawB. 

Bamarka. 

Total. 

Peraqvara 
incii. 

Povndt. 
3,860 
2^990 
2,710 
2  580 
2  405 
2^245 
2,055 
1,950 
1700 
1,600 
1,460 
1,000 
960 
1.000 

PtmndM. 
328 

Inche». 

Throbs. 
Throba  repealed. 

Do. 

Do. 

Do. 

Do. 

Do. 

1 

P 

TESTS   OF   IRO'N,    STEEL,    AND   OTHER   MATERIALS.  609 

Tib  No.  3. 

No.  2135. 

Konud  bolt,  wedge-sbaped  at  pointy  corners  roanded;  diameter,  '^750; 
driven  in  bored  hole  ''.665  diameter. 
Length  driven  in  wood,  4".75. 
Surface  in  wood,  11.191  sqnare  inches. 


AdbeslTe  reslstanoe. 

Dtawh. 

BemarkB. 

Total. 

Per  aqnare 
inoh. 

Fwndi. 
4,015 
8,705 
8.52ft 
8.300 
8,250 
2.080 
2.640 
3,420 
2,100 
1,060 
1760 
1,600 
1,430 

Foundt. 
850 

IneheM, 

Maximuto  TMistanoe. 

1 

Tib  Ko.  3. 

No.  2136. 

Boand  bolt  ".765  diameter,  driven  in  bored  hole  '^565  diameter. 
Length  driven  in  wood,  5".l0. 
Surface  in  wood,  12.255  square  inches. 


Adhesive  resistance. 

Drawn. 

Semarks. 

TotaL 

Per  square 
inch. 

Pottnds. 
5,100 
4.150 
8.720 
3,400 
8,270 
2,050 
2,700 
2,465 
2,285 
2,000 
1,045 
1.800 
1,655 

Pound*. 
416 

Inehet. 

Maximum  resistaiioe. 

1 

P 

H.  Ex.  14- 


-39 


610  TESTS   OF   IRON,  STEEL,  AND    OTnER   MATERIALS. 

Tib  No.  3. 

ITo.  2137. 

Bailroad  spike  ".625  x  ".625,  driven  without  bored  hole. 
Length  driven  in  wood,  4:".5. 
Surface  in  wood,  11.25  square  inches. 


Adhesive  reaistaQCo. 

Drawn. 

Total. 

Per  square 
inch. 

Founds. 
4,120 
3,060 
2,660 
2,495 
2,370 
2,060 
1,870 
1,685 
1.880 
1,265 
1,110 
1,000 
840 

Pounds. 
866 

IfMhes. 

Kaximnm  reaiitanoe. 

1 

P 

Tie  No.  3. 
Ko.  2141. 
Bound  bolt  driven  in  bored  hole  ^\645  diameter,  made  with  bit. 

Diameters  of  bolt 


+ 


i 


9. 


k  2"  -^ 


Point. 


Length  driven  in  wood,  5''.25. 
Surface  in  wood,  14.552  square  inches. 


Adhesire  resiatanoe. 

Drawn. 

Remarks. 

TotaL 

Per  square 
inch. 

Poundt. 
8,410 
6,850 
5,420 
4,810 
4.320 
8.200 
8,800 
8.300 
2,800 
2.600 
2,560 
2,180 
1.940 
1,750 
1.580 
1.840 

Pounds. 

078 

Inches. 

Throbs. 

Reaistance  increased. 

Throbs. 

Do. 

Do. 
Draws  smoothly. 

: 

1 

P 

8 

TESTS   OP   IKON,  STEEL,  AND   OTHER  MATERIALS.  611 

Tib  Ko.  3. 

Ko.  2142. 

Bound  bolt  '^755  diameter,  driven  in  bored  hole  ".665  diameter. 
Length  driven  in  wood,  S'MO. 
Sariace  in  wood,  12.097  sqnare  inches. 


Adheaire  reaisteaoe. 

DmwiL 

BAiiuffka. 

Total. 

Peraqnare 
inck. 

PoundM. 
«,295 
3,855 
3,345 
8,055 
2,886 
2,614 
2,305 
2.200 
2,070 
1,030 
1,776 
1,610 
1^462 

Poundt. 
855 

Inehet, 

If  vdmom  reaistanM^ 

1 

P 

■ 

Yellow  Pnra  Block. 

No.  2138. 

Bound  bolt  '^760  diameter,  driven  in  bored  hole  ''.605  diameter. 
Length  driven  in  wood,  4^^60• 
Sorfaee  in  wood,  10.985  square  inches. 


AdheaiTO  raalatMioe. 

Drawn. 

Bemarka. 

Total. 

Peraqnare 

JPkmndt. 

4,810 

8,000 
2,700 
2.400 
2,200 
2,000 
1.860 
1,605 
1,605 
1,486 
1,370 
1,266 
i;i85 

PmindM. 

JneKet. 

Throba. 

Do. 

Do. 

Da 

Do. 

Do. 
Drawa  amoothly. 

> 
1 

1 

612  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATEBIAIiS. 

Ybllow  Pine  Block. 

No.  2139. 

Bailroad  spike  ".625  x  '^650,  driven  without  bored  hole. 
Length  driven  in  wood^  4''.5. 
Suiface  in  wood,  11.475  square  jnches. 


Adheaiye  reaistaaioe. 

Drawn. 

Bemarkt. 

Total. 

FerraxiAre 
Inch, 

Fotmdi. 

3,490 

2,250 

2  800 

1880 

1.750 

1,596 

1,410 

1.320 

1,150 

1,086 

850 

668 

600 

Poundt, 
804 

Intku. 

Maximam  resiatttioe.      • 
Throba. 

Da 
Draws  smoothly. 

1 

P 

Yellow  Pine  Blooe. 

No.  2140. 

Bonnd  bolt  ".166  diameter,  driven  in  bored  hole  '^565  diameter. 
Been  in  fire. 
Length  driven  in  wood,  5", 
Surface  in  wood,  12.015  square  inches. 


▲dhealTB  resistanoe. 

Drawn. 

B«markt. 

Total 

Per  square 
inch. 

Pwmdt. 
4,845 
8,700 
2,770 
2,400 
2,220 
1,990 
1,895 
1,690 
1.445 
1250 
1  100 
1,010 
050 

Poundi. 
403 

f-nchet. 

Maximnm  resistanoo. 
Throbs. 

Da 

Do. 
Draws  smoothly. 

1 

i 

tests  of  iron,  steel,  and  otheb  materials. 

White  Oak  Stick. 

No.  2145, 

Bound  bolt  ^^630  diameter,  driven  in  bored  hole  "^  diameter. 
Length  driven  in  wood,  4'^60. 
Surface  in  wood,  9.103  square  inches. 


613 


Adhesive  resistanoe. 

Dnwn. 

SeBoarka. 

Total. 

Per  eqiure 

Povnda. 
6,406 
6,880 
4,710 
4,876 
4,120 
8,650 
8,400 
2,900 
2,700 
2,650 
2,465 
2^262 
2,196 
1,666 
1,700 
1,616 
MO 

Povnda. 
704 

InOua, 

MaTimnm  reriatanoe. 

* 

1 

P 

8 

White  Oak  Stick. 

No.  2146. 

Bound  bolt  '^630  diameter,  driven  in  bored  hole  ''.60  diameter. 
Length  driven  in  wood,  4".76. 
Surface  in  wood,  9.400  square  inches. 


Adhesive  reelBtaaoe. 

Drawn. 

Beaurka. 

Total. 

Per  square 
incn. 

Powndt. 
6,990 
6,740 
6^100 
4,720 
4,410 
8,816 
8,260 
2^890 
2,620 
2,285 
2,036 
1,770 
1,610 

Pounds. 
744 

InOuM. 

1 

P 

614        tests  of  irok,  steel,  and  othee  materials. 

White  Oak  Stick. 

Ko.  2147, 

Bound  bolt  '^635  diameter,  driven  in  bored  hole  ^"  diameter* 
Length  driven  in  wood,  4''.2. 
Sarface  in  wood,  8.379  sqaare  inches. 


Adhesive  retisUaoe. 

Drawn. 

Bemarks. 

TotaL 

Per  sqaare 
Inch. 

P0%Md9. 

6,690 
4,470 
4,260 
3,785 
3.445 
2,910 
2.460 

1,165 
990 

Powid$. 
708 

Incku, 

1 
3 

Maxlmam  reslstanoa. 

White  Oak  Stick. 

No.  2148. 

Bonnd  bolt  ''.770  diameter,  driven  in  bored  hole  ^"  diameter. 
Length  driven  in  wood,  4''.75. 
Surface  in  wood,  11.490  square  inches. 


Adhesive  resistance. 

Bemarks. 

Total. 

Per  square 
inch. 

Drawn. 

Poundt. 
0,610 
8,630 
7.745 
7.220 
6.665 
5,815 
6,010 
4,620 
4,210 
8,700 
8,350 
3,290 
2,895 
2,880 
1,990 

Pounds. 
836 

JncAet. 

Throbs. 

1 



U 

P 

8 

tESTS  OP  IRON,  STEEL,  AND   OTHER  MATERIALS. 

WtoTB  Oak  Stick. 
»o.  2149. 

Bound  bolt  '^645  diameter,  driven  in  bored  hole  i'*  diameter. 
Length  driven  in  wood,  4''.50. 
Sarfiace  in  wood,  9.117  sqnare  inches. 
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AdhMhre  raaistance. 

Drawn. 

BeBUurks. 

Total. 

Persqiuffe 

Powtdt. 

r^ 

6,045 
6.450 
6,090 
4,44)5 
3,936 
8,650 
2,960 
2,600 
2,250 
2,000 
1,900 

Poundi. 
885 

InehM, 

Maximam  raaiBtMiGe. 

Throba. 
Do. 
Do. 
Do.    • 
Do. 
Da 

1 

P 

White  Oak  Stiok. 

No.  2150. 

Bailroad  spike  ".625  x  ".625,  driven  4^.1  into  the  wood  withont  bored 
hole. 

SnrfiEUse  in  wood,  10.25  sqnare  inches. 


AdheeiTe  reaistanoe. 

Drawn. 

Bemarka. 

TotaL 

I^ersqiiare 
inch. 

PoundM. 
7,265 
6485 
6,190 
4,570 
4,190 
8^436 
2,966 
2,545 
2.124 
1,790 
1,510 
1,295 
1.086 

Pimndt. 
709 

Inehet. 

Kaximnm  resiatflooe. 

1 

P 

3. 
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TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS.  S2l 

Tensile  tests  of  metal  used  in  these  shafts  gave  the  foliowin^^  results : 


MetaL 


O.H.  steel . 
O.K.  steel. 
O.  H.  steel . 


O.H.  steel 

Cast  (gnu)  iron . 


Marks. 


sqnar.rnch.;P-«Xr" 


6-797 
»-756 
10-834 


Elastic 


Tensile 


55,000 
75,000 
70,000 


Pounds. 
117, 440 
141,290 
152, 550 


Elon;;»- 
tion  in  30 
inches. 


FereeTit, 
10.1 
4.3 
4.3 


Contrac- 
tion of 
area. 


Psr  cent. 
14.0 
4.4 
5.8 


TeasUe  test  not  yet  made. 
...J      *31,220    1 1. 


Appettrant 
iraotar< 


tare. 


9  of 


Grannlar. 
Do.  . 
Do. 


Graiialar. 


*  Mean  of  two  tests. 

Five  of  the  eight  bars  herein  reported  were  ruptured  by  the  rotating 
test. 

Cast-iron  bar  test,  No.  27,  was  removed  from  the  rotating  apparatus- 
and  ruptured  by  direct  tensile  stress  acting  longitudinally,  parallel  to 
the  axis  of  the  bar. 

At  the  middle  bearing  the  diameter  of  the  bar  was  worn  to  ''.999.from 
the  original,  1".000. 

The  tensile  strength  of  the  bar  was  21,320  pound8=27,120  pounds  per 
square  inch  on  the  original  area. 

The  fracture  occurred  3"  from  the  middle  bearing  and  was  located 
doubtless  by  the  presence  of  two  blow-holes,  each  about  ".2  diameter. 

Cast-iron  bar,  test  No.  30,  is  yet  under  test. 

Steel  bar  10-334,  test  No.  25,  was  removed  from  the  machine  not  rupt- 
ured. 

Observations  were  made  with  this  latter  bar  upon  the  total  deflection 
under  different  loads  when  running  at  full  speed,  1,350  turns  per  min- 
ute, and  when  slowly  turned  by  hand. 

A  micrometer  was  mounted  on  a  cross-bar  below  and  near  the  middle 
bearing  of  the  shaft,  and  measurements  taken  tx)  the  under  side  of  the 
shaft.  Under  30,000  pounds  per  square  inch  fiber  stress  there  was  no 
appreciable  difference  in  the  deflection  when  under  full  speed  Or  when 
slowly  turned. 

Onder  36,000  pounds  per  square  inch  fiber  stress,  two  observations 
showed  the  deflection  under  full  speed  ".001  less  than  when  slowly 
turning. 

Under  40,000  pounds  per  square  inch  no  difference  in  deflection  was 
observed. 

Under  45,000  pounds  per  square  inch  the  first  observation  showed  the 
deflection  under  full  si)eed  ".001  greater  than  when  slowly  turning;  the 
second  observation  showed  no  difference  in  the  deflection. 

Under  50,000  pounds  per  square  inch  four  observations  were  made, 
in  each  of  which  the  apparent  deflection  was  greater  at  full  speed  than 
when  slowly  turning.  The  flrst  showed  the  deflection  under  full  speed 
''.001  greater  than  when  slowly  turning ;  each  subsequent  observation 
showed  the  difference  ".002. 

It  is  not  regarded  as  convincing  from  these  observations  that  a  dif- 
ference in  deflection  actually  existed,  due  to  the  stress  and  the  speed  of 
rotation. 


622  TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 

No.  23.— O.  H.  Steel  Bar,  6-797. 

Diameter,  V ;  speed  of  rotation,  800  per  minute. 
Length  between  end  bearings,  33''. 
Deflections  measured  on  chord  of  10". 


MAxImnni 
fiber 

Nnmber  of  rototions. 

MiorometfOr  readings  for  defleotiona. 

Defleo- 
tiona. 

Seta. 

Rtrc88  per 
squaro 
inch. 

Sacceaalve. 

Total 

On  line. 

Fnloadod. 

Loaded. 

Unloaded. 

Poundt. 
20,0Q0 

0 

0 

a 
b 
e 

Inch. 
.1901 
.1992 
.1990 

Inch. 

.1841 
.1844 
.1842 

Inch. 
.1990 
.1992 
.1990 

Inch. 
.0140 
.0148 
.0148 

Ineh. 
.0001 
0. 
0. 

20,000 

60,000 

60.000 

a 
b 
e 

.1001 
.1092 
.1991 

.1841 
.1844 
.1843 

.1991 
.1992 
.1991 

.0150 
.0148 
.0148 

0. 
0. 
0. 

80,000 

0 

50,000 

a 
b 
c 

.1991 
.1993 
.1992. 

.1789 
.1770 
.1769 

.1991 
.1993 
.1992 

.0222 
.0223 
.0223 

0. 

0. 

30,000 

60,000 

100,000 

a 
b 
e 

.1991 
.1989 
.1988 

.1763 
.1769 
.1768 

.1987 
.1989 
.1992 

.0224 
.0220 
.0224 

.0004 

30,000  • 

'    60.000 

160,000 

a 
b 
e 

.1991 
.IftOl 
.1993 

.1766 
.1767 
.1767 

.1991 
.1992 
.1998 

.0225 
.0225 
.0226 

0. 
—.0001 
0. 

40,000 

0 

150.000 

a 
b 
c 

.1991 
.1992 
.1992 

.1696 
.1696 
.1695 

.1991 
.1992 
.1902 

.0295 
.0296 
.0297 

0. 

0. 

40,000 

50,000 

200,000 

a 
b 
c 

.1902 

.1095 
.1994 

.1600 
.1693 
.1698 

.1989 
.1991 
.1990 

.0290 
.0298 
.0297 

.0003 
.0004 
.0004 

40,000 

0 

200,000 

a 
b 
c 

.1993 
.1994 
.1993 

.1694 
.lrt94 
.1692 

.1990 
.1992 
.1991 

.0296 
.0298 
.0299 

.0003 
.0002 
.0002 

40,000 

50,000 

250,000 

a 

b 
c 

.1992 
.1995 
.1994 

.1690 
.1692 
.1694 

.1989 
.1992 
.1992 

.0299 
.0300 
.0298 

.0003 
.0003 
.0002 

40,000 

60,000 

300,000 

a 
b 
c 

.1993 
.1993 
.1995 

.1693 
.1693 
.1691 

.1989 
.1991 
.1992 

.0296 
.0298 
.0301 

.0004 
.0002 
.0003 

40^000 

50,000 

350,000 

a 
b 
e 

.1992 
.1995 
.1994 

.1690 
.1692 
.1603 

.1990 
.1902 
.1991 

.0300 
.0300 
.0298 

.0002 
.0003 
.0003 

40.000 

60,000 

400. 000 

a 
b 

6 

.1993 
.1993 
.1994 

.1692 
.1692 
.1693 

.1990 
.1991 
.1991 

.0298 
.0299 
.0298 

.0003 
.0002 
.0003 

40,000 

76,000 

476.  eoo 

a             .1989 
b      1        .1094 
e      \       .1906 

Rested  15  honra  ni 

.1680 
.1692 
.1693 

iloaded. 

.1989 
.1991 
.1991 

.0300 
.0299 
.0298 

0. 

.0003 
.0005 

40.000 

0 

475,000 

a 
b 
e 

.1993 
.1995 
.1994 

.1694 
.1693 
.1694 

.1990 
.1992 
.1991 

.0206 
.0299 
.0297 

.0008 
.0003 
.0003 

40,000 

125,000 

600,000 

a 
b 

c 

.1990 
.1993 
.1996 

.1889 
.1692 
.1692 

.1989 
.1992 
.1992 

.0300 
.0300 
.0300 

.0001 
.0001 
.0004 

40,000 

100,000 

700,000 

a 
b 
e 

.1991 
.1994 
.1996 

.1691 
.1692 
.1693 

.1990 
.1991 
.1992 

.0299 
.0209 
.0200 

.0001 
.0008 
.0004 

40,000 

100,000 

800,000 

a 
b 
e 

.1998 
.1994 
.1996 

.1691 
.1692 
.1692 

.1089 
.1091 
.1901 

.0288 
.0201 
.0289 

.0004 
.0003 
.0004 

Rested  30  hoars  m 

iloaded. 

TESTS   OF   IRON,  STEEL,  AND   OTHER   MATEBULS. 

No.  23.— O.  H,  Steel  Bar,  6-797— Continued. 
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Maximnm 
fiber 

Kumber  of  rotations. 

Micrometer  readings  for  deflections. 

Befleo. 
tion%. 

Sets. 

•tresa  per 

square 
inch. 

Sucoessive. 

Total. 

On  line. 

Unloaded. 

Loaded. 

Unloaded. 

JPoundt. 
40,000 

0 

800,000 

a 
b 
e 

Inch. 
.1094 
.1095 
.1993 

Inch, 

.1700 
.1697 
.1696 

Inch. 
.1992 
.1993 
.1?92 

Inch, 
.0292 
.0296 
.0296 

Inch. 

.0002 

.0002 

•  .0001 

40,000 

100,000 

900,000 

a 
6 
e 

.1902 
.1906 
.1997 

.1600 
.1603 
.1682 

.1990 
.1902 
.1994 

.0300 
.0299 
.0302 

.0002 
,0004 
.0003 

40.000 

100,000 

1,000,000 

a 
b 

e 

.1994 
.1996 
.1995 

.1691 
.1683 
.1683 

.1990 
.1993 
.1992 

.0209 
.0300 
.0290 

.0004 
.0003 
.0008 

40,000 

100.000 

1,100,000 

a 
b 
e 

.1995 
.1996 
.1995 

.1691 
.1698 
.1603 

.1990 
.1892 
.1983 

.0288 
.0299 
.0800 

.0006 
.0004 
.0002 

40,000 

100,000 

1,200,000 

a 
b 
e 

.1995 
.1996 
.1996 

.1682 
.1693 
.1683 

.1882 
.1983 
.1983 

.0300 
.0300 
.0600 

.0003 
.0008 
.0008 

40,000 

100,000 

1,300,000 

a 

b 
c 

.1992 
.1995 
.1996 

.1691 
.1092 
.1692 

.1890 
.1993 
.1998 

.0298 
.0301 
.0301 

.0002 
.0002 
.0008 

40,000 

100,000 

1,400,000 

a 
b 
e 

.1992 
.1996 
.1996 

.1682 
.1686 

.1891 
.1888 
.1882 

.0208 
.0296 
.0287 

.0001 
.0003 
.0004 

40,000 

100,000 

1,500,000 

a 
b 
c 

.1991 
.1996 
.1996 

.1693 
.1694 
.1686 

.1991 
.1983 
.1802 

.0288 
.0288 
.0286 

0. 

.0002 
.0004 

40.000 

100,000 

1,090,000 

a 
b 
e 

.1993 
.1904 
.1996 

.1092 
.1692 
.1694 

.1892 
.1993 
.1992 

.0800 
.0301 
.0288 

.0001 
.0001 
..0004 

40,000 

100,000 

1,700,000 

a 
b 
e 

.1991 
.1996 
.1996 

.1692 
.1693 
.1695 

.1880 
.1893 
.1992 

.0288 
.0300 
.0297 

.0001 
.0003 
.0004 

40.000 

100,000 

1,800,000 

a 
b 
e 

.1991 
.1996 
.1996 

.1690 
.1695 
.1695 

.1990 
.1982 
.1998 

.0300 
.0297 
.0298 

.0001 
.0004 
.0003 

40,000 

100,000 

1,800,000 

a 
b 
c 

.1904 

.1995 
.1995 

.1694 
.1694 
.1694 

.1991 
.1993 
.1982 

.0287 
.0288 
.0298 

.0003 
.0002 
.0003 

40.000 

100,000 

2.000,000 

a 
b 
e 

.1995 
.1096 
.1995 

.1691 
.1690 
.1008 

.1991 
.1993 
.1992 

.0300 
.0303 
.0299 

.0004 
.01)03 
.0003 

iO.000 

100,000 

2,100,000 

a 
b 
e 

.1990 
.1996 
.1995 

.1689 
.1693 
.1683 

.1880 
.1991 
.1992 

.0301 
.0298 
.0299 

0. 

.0006 
.0003 

40,000 

100,000 

2,200,000 

a 
b 
c 

.1996 
.1004 
.1995 

.1692 
.1693 
.1694 

.1990 
.1902 
.1992 

.0298 
.0298 
.0288 

.0005 
.0002 
.0008 

40,000 

100,000 

2,300,000 

a 
b 
c 

.1990 
.1996 
.1096 

.1693 
.1692 
.1695 

.1890 
.1993 
.1992 

.0297 
.0301 
.0297 

0. 

.0008 
.0004 

40,000 

100,000 

2,400,000 

a 
b 
e 

.1991 
.1996 
.1996 

.1690 
.1695 
.1694 

.1990 
.1993 
.1993 

.0300 
.0298 
.0299 

.0001 
.0003 
.0003 

40,000 

100,000 

2.500,000 

a 
b 
e 

.1994 
.1997 
.1995 

.1603 
.1604 
.1693 

.1991 
.1983 
.1882 

.0298 
.0298 
.0288 

.0003 
.0004 
.0003 

40,000 

100,000 

2,000,000 

a 
b 

.1992 
.1995 
.1997 

.1693 
.1685 
.1694 

.1982 
.1803 
.1993 

.0288 
.0208 
.0289 

0. 

.0002 
.0004 

624  TESTS   OF    IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  23.— O.  H.  Steel  Bar,  0-797— Contiuued. 


fiber 

Nnmber  of  rot«tionB. 

Micrometer  readings  for  deflections. 

Deflec- 
tions. 

Seta. 

Rtress  per 
aqiinre 
inch. 

Saco6Mlv-e. 

Total. 

On  line. 

Unloaded. 

Loaded. 

Unloaded. 

Poundi. 
40,000 

100,000 

2,700,000 

a 
b 
e 

Inch. 
.1994 
.1995 
.1996 

Inch. 
.1695 
.1697 
.1693 

Inch. 
.1902 
.1993 
.1993 

Inch, 
.0297 
.0296 
.0300 

Inch. 
.0001 
.0002 
.0003 

40,000 

80,000 

2,780.000 

a 
b 
e 

.1990 
.1995 
.1996 

.1600 
.1691 
.1694 

.1980 
.1993 
.1992 

.0299 
.0302 
.0298 

.0001 
.0002 
.0004 

BeBted  39  honrs  unloaded. 

40,000 

120,000 

2.900,000 

d 

b 

0 

.1994 
.1997 
.1997 

.1693 
.1685 
.1604 

.1902 
.1904 
.1993 

.0290 
.0299 
.0299 

.0002 
.0003 
.0004 

40.000 

100,000 

3,000,000 

a 
b 
e 

.1995 
.1997 
.1997 

.1693 
.1695 
.1605 

.1992 
.1994 
.1994 

.0209 
.0209 
.0200 

.0003 
.0003 
.0003 

40.000 

100, 000 

3,100,000 

a 

b 
e 

.1992 
.1996 
.1997 

.1683 
.1693 
.1694 

.1902 
.1993 
.1994 

.0200 
.0300 
.0300 

0. 

.0003 
.0003 

40,000 

100,000 

3,200.000 

a 
b 
c 

.1992 
.1997 
.1997 

.1605 
.1694 
.1695 

.1902  . 

.1994 

.1094 

.0288 
.0300 
.0299 

0. 
.0003 
.0003 

40,000 

02,000 

3,202,000 

a 

*  b 

e 

.1995 
.1995 
.1997 

.1692 
.1694 
.1607 

.1992 
.1993 
.1994 

.0300 
.0209 
,0297 

.0008 
.0002 
.1003 

40,000 

108.000 

3.400,000 

a 

b 

0 

.1992 
.1907 
.1997 

.1693 
.1694 
.1695 

.1992 
.1993 
.1994 

.0290 
.0298 
.0289 

0. 

.0004 
.0003 

40,000 

100,000 

3, 500, 000 

a 
b 
c 

.1994 
.1996 
.1998 

.1695 
.1693 
.1604 

.1992 
.1903 
.1994 

.0286 
.0300 
.0300 

.0003 
.0003 
.0004 

40,000 

100,000 

3, 600, 000 

a 
b 

0 

.1992 
.1997 
.1998 

.1692 
.1604 
.1693 

.1002 
.1994 
.1994 

.0300 
.0300 
.0301 

0. 
.6003 
.0004 

40,000 

100,000 

3,700,000 

a 

b 

0 

.1997 
.1996 
.1997 

.1004 
.1693 
.1694 

.1094 
.1994 
.1994 

.0300 
.0301 
.0300 

.0003 
.0002 
.0003 

40,000 

100,000 

3,800,000 

a 
b 
c 

.1906 
.1996 
.1098 

.1694 
.1694 
.1694 

.1992 

.1994 

.  .1094 

.0208 
.0300 
.0300 

.0004 
.0002 
.0004 

40,000 

100,000 

3,000,000 

a 
b 
e 

.1996 
.1996 
.1997 

.1693 
.1694 
.1695 

.1994 
.1904 
.1904 

.0301 
.0300 
.0200 

.0002 
.0002 
.0003 

40,000 

87,000 

3,987,000 

a 
b 
e 

.1996 
.1998 
.1997 

.1693 
.1694 
.1694 

.1093 
.1995 
.1904 

.0300 
.0301 
.0300 

.0003 
.0003 
.0003 

40,000 

113,000 

4. 100, 000 

a 
b 
e 

.1994 
.1998 
.1997 

.1698 
.1693 
.1695 

.1993 

.1994 
.1994 

,0300 
.0301 
.0288 

.0001 
.Ou04 
.0003 

40,000 

100,000 

4,200,000 

t 

0 

.1994 
.1998 
.1997 

.1694 
.1694 
.1091 

.1902 
.1005 
.1004 

.0288 
.0301 
.0300 

.0003 
.0003 
.0003 

40,000 

100,000 

4,300,000 

a 
b 
c 

.1996 
.1098 
.1997 

.1693 
.1694 
.1694 

.1993 
.1994 
.1985 

.0300 
.0300 
.0301 

.0008 
.0004 
.0003 

40,000 

100,000 

4,400,000 

a 
b 

0 

.1994 
.1998 
.1997 

.1604 
.1694 
.1694 

.1903 
.1094 
.1994 

.0288 
.0300 
.0300 

.0001 
.0004 
.0003 

40,000 

100.000 

4,600,000 

a 
b 

.1997 
.1997 
.1997 

.1603 
.1605 
.1694 

.1994 
.1994 
.1994 

.0301 
.0208 
.0300 

.0008 
.0003 
.0003 

TESTS   OF   IKON,  STEEL,  AND   OTHER  MATEBIAL8.  625 

No.  21.— O.  H.  Steel  Bab,  6-797— Oontinaed. 


Maximam 

liber 

tttxesaper 

aqnare 

inch. 


Namber  of  rotations. 


Saccesaiye.       Tot«L 


On  line.  Unlowled.    Loaded. 


MicTometAr  readinga  f6r  ilBfleotloaa. 


Unloaded. 


Defleo- 


Povndi, 
40,000 


iO.OOO 

40,000 

40,000 
40,000 
40,000 

40,000 

40,000 

40,000 

40,000 

40.000 

40,000 

40,000 

40,000 

40,000 

40.000 

40,000 

40,000 

40,000 

40,000 


100,000 

100,000 

100,000 

41,000 
11,660 
47,350 

100.000 

100,000 

100,000 

100,000 

100,000 

100,000 

100,000 

95,000 

105,000 

100,000 

100.000 

100,000 

200,000 

100,000 


4,800,000 

4.700,000 

4,800,000 

4,841.000 
4,852,650 
i000,000 

5^000,000 

5,100,000 

5,200,000 

5,100,000 

6,400,000 

5,500,000 

5,600,000 

5,695,000 

5,800,000 

5,900,000 

6,000,000 

6,100,000 

6,300,000 

6,400,000 


a 
b 

0 

a 
h 
e 

a 
h 
c 


b  ' 
e 

a 
b 
c 

a 
b 
c 


Ineh, 
.1995 
.1996 
.1998 

.1998 
.1998 
.1998 

.1998 
.1996 
.1998 


Inch. 

.1693 
.1695 
.1694 

.1694 
.1605 
.1605 

.1694 
.1694 
.1695 


Inch. 
.1993 
.1994 


.1998 
.1996 
.1996 

.1994 
.1995 
.1996 


.0300 
.0299 


.0300 
.0300 

.0900 
.0801 
<0300 


Beated  39  honra  unloaded. 
Eeated  98  honra  unloaded. 


.1994 
.1998 
.1999 

.1998 
.1998 
.1999 

.1998 
.1097 
.1999 

.1998 
.1999 
.1999 

.1996 
.1998 
.1998 

.1996 
.1998 
.1999 

.1997 
.1908 
.1998 

.1996 
.1990 
.1999 

.1995 
.1999 
.2000 

.1996 
.1998 
.2000 

.1999 
.1999 
.1999 

.1906 
.1999 
.1999 

.1999 
.2001 
.2000 

.1997 
.1999 
.2000 

.1996 
.1999 
.2000 


.1604 
.1695 
.1696 

.1096 
.1096 
.1696 

.1694 
.1697 
.1698 

.1698 
.1696 
.1696 

.1694 
.1606 
.1696 

.1606 
.1696 
.1697 

.1697 
.1096 


.1695 
.1695 
.1696 

.1694 
.1696 
.1696 

.1695 
.1698 
.1698 

.1698 
.1697 
,1608 

.1696 
.1696 
.1698 

.1698 
.1698 
.1687 

.1696 
.1696 
.1606 

.1694 
.1696 
.1697 


.1994 
.1996 
.1996 

.1995 
.1996 
.1996 

.1905 
.1996 
.1996 

.1996 
.1996 
.1996 

.1996 
.1996 
.1996 

.1094 
.1996 
.1996 

.1994 
.1995 
.1096 

.1904 
•1996 
.1996 

.1994 
.1996 
•  1997 

.1996 
.1995 
.1996 

.1996 
.1996 
.1996 

.1996 
.1996 
.199e 

.1907 
.1998 
.1997 

.1996 
.1997 
.1997 

.1996 
.1907 
.1997 


.0301 


.0801 


.0298 
.0300 
.0299 

.0801 
.0800 


.0300 
.0299 

.0297 
.0299 
.0802 

.0299 
.0801 
.0300 


.0300 
.0301 

.0300 
.0297 
.0298 


.0298 


.0901 
.0300 
.0298 

.0299 
.0300 


.0800 
.0301 
.0901 

.0802 
.0301 


IndL 

.0002 
.0002 


.0008 
.0008 

.0004 
.0008 
.9008 


.0002 


.0008 
.0004 


.0002 
.0004 

.0002 
.0003 
.0004 

0. 

.0008 
.0008 

.0001 
.0002 


.0003 
.0003 
.0002 

.0001 
.0003 
.0004 

.0001 
.0003 
.0003 

.0001 
.0003 
.0004 

.0003 
.0004 
.0008 

0. 

.0003 
.0008 

.0002 
.0008 
.0003 

.0001 
.0002 
.0008 


.0002 
.0003 


H-  Ex,  U 40 


626  TESTS   OF   IRON,  STEEL,  AND   OTHEB  MATEBIALS. 

No.  21.— O.  H.  Steel  Bar,  6-797— Continued. 


HMimuiQ 

fiber 

stress  per 

square 

inch. 

K"iimber  of  rotations: 

Defleo- 
tiona. 

Mb, 

Successive. 

Total. 

On  line. 

Unloaded. 

LoaAed. 

TTnloaded. 

40, 000 

100,000^ 

0,500,600 

a 
b 
c 

Inch. 
.1995 
.1997 
.1990 

Inch. 
.1696 
.1698 
.H96 

Jhch. 
.1995 
.1996 
.1995 

Indi. 
.0299 
.6297 
.0299 

Bteh. 
0. 

.0602 
.0004 

40,000 

100,000 

0,660,000 

a 
b 
c 

.1997 
.1997 
.1099 

.1604 
.1695 
.1697 

.1904 
.1995 
.1994 

.0800 
.0300 
.0297 

.0006 
.0009 
.0006 

40,000 

100,000 

6,700,000 

a 
b 
c 

.1993 
.1999 
.1998 

.1696 
.1697 
.1606 

.1904 
.1995 
.1995 

.0299 
.0206 
.0299 

-.0001 
.0004 
.0003 

40.000 

100,000 

6,800,000 

a 
b 
e 

.1998 
.1997 
.1998 

.1697 
.1698 
.1697 

.1995 
.1995 
.1995 

.0298 
.0297 
.0296 

.0066 
.0002 
.0003 

40,000 

100^000 

6.900,000 

a 
b 
c 

.1996 
,1997 
.1999 

.1696 

.  .1696 

.1698 

.1996 
.1995 
.1995 

.0299 
.0290 
.0297 

a 

.0002 
.0004 

40,060 

100,000 

7,000,000 

m 
b 

0 

.1090 
.1998 
.1998 

.1698 
.1608 
.1698 

.1996 
.1996 
.1996 

.0297 
.0296 
.0207 

.0004 
.0002 
.0003 

40,000 

100.000 

7,100^4)00 

a 
b 
c 

.1996 
.1908 
.1998 

.1696 
.1694 
.1695 

.1995 
.1994 
.1995 

.0297 
.0300 
.0300 

.0001 
.0004 
.0003 

,40,000 

100,000 

7,200,^000 

a 
b 
e 

.1996 
.1998 
.1999 

.1696 
.1698 
.1607 

.1994 
.1996 
.1996 

.0206 
.0208 
.0280 

.0001 
.0002 

.0008 

40,000 

100^  000 

7,300.000 

a 
b 
e 

.1996 
.1999 
.3000 

.1696 
.1697 
.1606 

.1994 
.1996 
.1996 

.0208 
.0299 
.0300 

.0001 
.0003 

.0004 

40,000 

100^000 

7,400,000 

• 
b 

.1995 
.1P99 
.1999 

.1698 
.1697 
.1607 

.1995 
.1996 
.1996 

.0297 
.0299 
.0299 

Ol 

.0003 
.0003 

40,000 

100,000 

7,600.000 

a 
b 
e 

.1905 
.1999 
.1999 

.1696 
.1697 
.1697 

.1996 
.1996 
.1996 

.0300 
.0299 
.0290 

0. 

.0003 
.0003 

40,000 

100,000 

7,600,000 

• 
b 
e 

.1997 
.2000 
.1909 

.1697 
.1697 
.1697 

.1995 
.1997 
.1996 

.0298 
.0300 
.0290 

.0002 
.0006 
.0008 

40,000 

100,000 

7,700,000 

a 
b 
c 

.1998 
.1996 
.2000 

.1698 
.1698 
.1697 

.1996 
.1996 
.1906 

.0206 
.0298 
.0209 

.0003 
.OOOi 
.0004 

40,000 

100,000 

7,800,000 

a 
b 

e 

.1998 
.1909 
.1999 

.1696 
.1695 
.1697 

.1995 
.1996 
.1996 

.0300 
.0301 
.0299 

.0003 
.0008 
.0003 

40,000 

100,000 

7,900,000 

a 
b 
c 

.1995 
.1999 
.2000 

.1696 
.1696 
.1696* 

.1995 
.1996 
.1996 

.0299 
.0300 
.0300 

0. 

.0003 
.0004 

40,000 

04,000 

7,904,000 

a 
b 

e 

.1996 
.2000 
.1999 

.1696 
.1696 
.1696 

.1995 
.1996 
.1996 

.0290 
.0300 
.0300 

.0001 
.0004 
.0003 

40,000 

100,000 

8, 100, 000 

a 
b 

0 

.1996 
.1990 
.1996 

.1696 
.1696 
.1695 

.1095 
.1994 
.1994 

.0200 
.0298 
.0290 

.0001 

.0005 
.0002 

40,000 

100.000 

8,200,000 

a 
b 
e 

.1997 
.1998 
.1999 

.1695 
.1696 
.1697 

.1994 
.1996 
.1995 

.0299 
.0299 
.0208 

.0003 
.0003 
.0004 

40,000 

100. 000 

8,300,000 

a 
b 
c 

.1996 
.1998 
.2001 

.1696 
.1698 
.1699 

.1994 
.1996 
.1997 

.0298 
.0298 
.0288 

.OOOS 
.0008 
.0004 

40,000 

18.600 

8,318,600 

Barr 

aptared. 

TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  24.— O.  H.  Steel  Bab,  0-756. 

Diameter,  V\    Speed  of  rotation,  400  per  miiiate. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10^^ 


627 


Maximam 

fiber 
Btrosaper 

Namber  of  rotations. 

Deflee. 

tiODt. 

Sato. 

square 
inch. 

Saooessive. 

Total. 

Online. 

nnloade<l. 

Loaded. 

TTnloaded. 

Pounds. 
50,000 

0 

0 

a 
b 

0 

Tnek. 
.1001 
.1002 
.1004 

Inch, 
.1618 
.1621 
.1625 

Inch, 
.1001 
.1002 
.1004 

Inch. 
.0878 
.0871 
.0860 

Inch. 
0. 
0. 
0. 

50,000 

10.000 

10,000 

Bested  80  hours  unloaded. 

50,000 

106,500 

215,500 

Rested  1ft  hours  unloaded. 

50,000 

0 

215,500 

a 

.1088          .1613          .1087            .0874 
.1002          .1616          .1068            .0372 
.1000          .1610          .1080            .0370 

.0001 
.0004 
.0010 

50,060 

183,100 

806,600 

Rested  It  hours  unloaded. 

50.000 

0 

308,000 

a 
b 
e 

.1090          .1614          .1088           .0374 
.1006          .1616          .1080            .0678 
.1006          .1616          .1001            .0375 

.0002 
.OOfO 
.0007 

50,000 

188,400 

587,000 

Bested  15  hours  unloaded. 

50,000 

0 

587,000 

a 
b 
e 

.1088 
.1807 
.1000 

.1613          .1087           .0874 
.1617          .1000            .0878 
.1617          .1002            .0875 

.0001 
.0007 
.0007 

50,000 

184,000 

771,000 

Bested  15  hours  unloaded. 

50.000 

0 

771.000 

a 
b 

.1088          .1613          .1087           .0375 
.1007          .1617          .1000           .0378 
.1000          .1618          .1002           .0374 

.0001 
.0007 
.0007 

50,000 

188.000 

054,000 

Bested  15  hours  unloaded. 

50,000 

0 

054,000 

a 
b 

0 

.1088          .1614          .1087           .0873 
.1004          .1615          .1000            .0876 
.2001          .1610          .1008            .0874 

.0001 
.0004 
.0008 

50,000 

101,500 

1,145.500 

Bested  80  hours  unloaded. 

50,000 

0 

1.145.600 

f 

a 
b 
c 

.lGf06          .1618          .1001            .0373 
.1007          .1618          .1001            .0378 
.1007          .1618          .1002            .0374 

.0006 
.0006 
.0005 

60,000 

170,500 

1, 316, 000 

Bested  15  hours  unloaded. 

50.000 

0 

1.316.000 

a 
b 
e 

.1000          .1616 
.1008          .1617 
.2000          .1618 

.1088           .0372 

.1001            .0874 

•  .1003            .0375 

.0003 
.0007 
.0007 

60.000 

182,600 

1, 408  600 

Bested  16  hours  unloaded. 

50,000 

0 

1,408^600 

a 
b 
e 

.1088 
.1005 
.2001 

.1614          .1088 
.1616          .1000 
.1618          .1003 

.0374 
.0874 
.0375 

0. 
.0005 

.0008 

50,000 

85,400 

1,584.000 

Bested  16  hours  unloaded. 

60,000 

0 

1,584.000 

a 
b 
e 

.1007          .1615          .1000           .0876 
.1094          .1615          .1000            .087ft 
.1000          .1616          .1008           .0877 

.0007 
.0004 
.0006 

50,000 

185.000 

1,760,000 

Bar  ruptured. 

628  TESTS   OF   IRON3  STEEL,  AND  OTHER   MATEBIAL& 

No.  25.— O.  H.  Steel  Bab,  10-33^ 

Diameter,  V.    Speed  of  rotation,  1,350  per  minute. 
Length  between  end  bearings,  33'^ 
Deflections  measnred  on  chord  of  W. 


Mazimam 

Knmber  of  rotations. 

square 
ikoh. 

ttaieo- 

tions. 

Seta. 

SnooeMlTO. 

Total. 

Online. 

Unloaded. 

Loaded. 

Unloaded. 

Poimdi. 
30,000 

0 

0 

IneK 
.1001 
.1004 
.1901 

IfUh. 

.1769 
.1773 
.1770 

IncK 
.1000 
.1004 
.1001 

.0821 
.0221 

.0281 

.0001 
0. 

0. 

30.000 

10,000 

10»000 

.1000 
.1994 
.1990 

.1769 
.1772 
.1709 

.1900 
.1908 
.1900 

.0281 
.0221 
.0221 

0. 

.0001 
0. 

35,000 

1.000 

11,000 

.1001 
.1904 
.1001 

.1784 
.1732 
.1784 

.1990 
.1994 
.1991 

.0266 
.0808 
.0887 

.oou 

0. 

a 

30.000 

9.000 

20.000 

.1001 
.1994 
.1991 

.1730 
.1736 
.1782 

.1090 
.1904 
.1991 

.0260 
.0260 
.0860 

.0001 
0. 

40,000 

0 

0 

.1991 
.1994 
.1992 

.1600 
.1701 
.1600 

.1991 
.1994 
.1998 

.0898 
.0898 
.0296 

0. 

4(^000 

10.000 

30.000 

.1991 
.1994 
.1908 

.1607 
.1700 
.1608 

.1991 
.1994 
.1901 

.0804 
.0804 
.0893 

0. 
0. 
.0001 

40^000 

0 

30,000 

.1991 
.1094 
.1992 

.1667 
.1066 
.1658 

.1901 
.1994 
.1998 

.0834 
.0320 
.0884 

Ol 

0. 

45^000 

10^000 

40,000 

.1991 
.1994 
.1902 

.1662 
.1666 
.1668 

.1991 
.1994 
.1992 

.0889 
.0828 
.0384 

a 

0. 
0. 

60,000 

0 

40.000 

.1092 
.1994 
.1992 

.1626 
.1628 
.1627 

.1901 
.1004 
.1901 

.0866 
.0866 
.0864 

.6001 
0. 
.0001 

50.000 

10,000 

50,000 

.1991 
.1994 
.1992 

.1624 
.1685 
.1624 

.1001 
.1004 
.1902 

.0867 
.0869 
.0368 

0. 
0. 
0. 

50.000 

10.000 

60,000 

.1901 
.1004 
.1002 

.1621 
.1626 
.1622 

.1000 
.1004 
.1001 

.0860 
.0868 
.0360 

.0001 
0. 
.0001 

60.000 

10,000 

70.000 

.1001 
.1994 
.1992 

.1619 
.1626 
.1620 

.1001 
.1004 
.1001 

.0872 
.0368 
.0371 

0. 
0. 
.0001 

60,000 

10,000 

80,000 

.1991 
.1994 
.1992 

.1628 
.1620 
.1628 

.1900 
.1004 
.1002 

.0367 
.0365 
.0364 

.0001 
0. 
0. 

B 

sr  remoTod  fr 

om  machine  and  allowed  to  rost  48  days. 

Baragahip 

laced  in  maol 

line.    Speed  of  lotaUon  reduced  to  400  pe] 

r  minute. 

40,000 

0 

80,000 

a 
h 

c 

.1908          .1606            .1006 
.1004          .1000           .1094 
.  1008          .  1605            .  1008 

.0297 
.0205 
.0208 

a 

0. 
0. 

40.000 

161.000 

231,000 

Bested  15  honrs  nnload< 

>d. 

40.000 

0 

231,000 

a             .1902         .1606 
h             .1006          .1606 
c              .1903          .1604 

.1008 
.1006 
.1008 

.0206 
.0808 
.0800 

Ol 

40,000 

185^000 

416^000 

Rested  30  hours  unload 

ed. 

40.000 

0 

416,000 

a 
b 
c 

.1998 
.1995 
.1993 

.1605 
.1600 
.1004 

.1008 
.1095 
.1983 

.0206 
.0806 

.0880 

0. 
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fiber 

Nnmber  of  rotations. 

Hlorometer  readings  for  defleotioos. 

Befleo- 
tlons. 

Seta. 

BurvBSpOr 

aqiuure 
inch. 

Snooessiv^. 

lotaL 

Online. 

Unloaded. 

Loaded. 

TTnloaded. 

40,000 

187,000 

608,000 

Ineh,         Inch.         Inch.         Imk. 
Bested  15  hours  unloaded. 

XlMft. 

40,000 

0 

603»000 

a 
b 
c 

.1993 
.1995 
.1993 

.1694 
.1697 
.1695 

.1998         .0299 
.1995          .0298 
.1908          .0298 

0. 
0. 
0. 

40,000 

197,600 

790,600 

Bested  15  hours  unloaded. 

40,000 

0 

790,600 

a 
b 

e 

.1994          .1007           .1993          .0996 
.1996          .1696            .1996          .0298 
.1993          .1097           .1903          .0286 

.0801 
0. 
0. 

40,000 

194,000 

984,500 

Bested  15  hours  unloaded. 

40,000 

0 

984,600 

a 
b 
c 

.1093          .1694           .1992          .0208 
.1996          .1607            .1096          .0298 
.1994          .1695           .1994          .0200 

.0001 

a 

0. 

40^000 

187,000 

1.172,000 

Bested  16  hours  unloaded. 

40,000 

0 

1,172,000 

t 

e 

ill 

ill 

.1998          .0209 
.1996          .0898 
.1984          .0889 

0. 

.0001 
8. 

40,000 

144,600 

1,816.600 

4(^000 

0 

1,816,500 

a 
b 
e 

.1993          .1695 
.1996          .1099 
.1994          .1698 

.1998          .0996 
.1995          .0996 
.1994          .0296 

0. 
.0001 

Ol 

40,000 

188,600 

1,005,000 

Bested  89  hours  unloaded. 

40,000 

0 

1,606,000 

a 
b 

6 

.1993          .1697            .1998 
.1995          .1698            .1996 
.1994    1      .1686            .1994 

.0206 
.0287 
.0298 

0. 
0. 
Ol 

40,000 

184,000 

1,689,000 

40,000 

0 

1,689,000 

a 
b 

e 

.1994          .1097 
.1995          .1097 
.1984          .1696 

.1993 
.1995 
.1894 

.0206 
.0208 
.0286 

.0001 
0. 
0. 

40,000 

187,600 

1,876,600 

40,000 

0 

1,876.500 

a 
b 
c 

.1994 
.1995 
.1994 

.1695 
.1698 
.1697 

.1993          .0206 
.1996          .0297 
.1993          .0286 

.0001 
0. 
.0001 

40.000 

190,000 

9,066,500 

Bested  15  hours  unloaded. 

40,000 

0 

2,066,600 

a 
b 
e 

.1993 
.1995 
.1994 

.1695 
.1697 
.1698 

.1998          .0208 
.1995          .0208 
.1904          .0206 

0. 
0. 
0. 

40,000 

187,900 

2.263,700 

Bested  15  hours  unloaded. 

40^000 

0 

2.258,700 

a 

b 

c 

.1994 
.1996 
.1994 

.1698 
.1697 
.1696 

.1093 
.1996 
.1084 

.0296 
.0200 
.0998 

.0001 
0. 
0. 

40,000 

194,800 

9,448,600 

Bested  15  hours  unloaded. 

40^000 

.0 

9,448,600 

a 
b 

e 

.1994          .1698           .1994          .0296 
.1996          .1608           .1996          .0298 
.1995          .1698           .1906          .0297 

0. 
0. 
8. 

40^000 

188,000 

9,681,00t 

Bested  30  hours  unloaded. 

40^060 

0 

9,681,000 

• 
b 
e 

.1994 
.1996 
.1996 

.1696            .1994          .0298 
.1689            .1996          .0287 
.1008           .1995          .0297 

8. 
0. 
8. 

4A,000 

157,000 

2,788,000 

40^000 

04,800 

2.882.800 

Bested  15  hours  unloaded. 

630  TESTS  OF   IRON,  STEKL,  AND   OTHEB   ilATEBIALS. 
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MttximwD 

fiber 

Number^f  rotAtions. 

Deflee- 
tions. 

Seta. 

stroM  per 

aqaare 
inoh. 

Sacoeesive. 

TQtaL 

On  line. 

UsloAded. 

Loaded. 

Unloaded. 

40,000 

0 

2,882,800 

a 
b 

e 

ImK 
.1994 
.1996 
.1995 

Inch. 
.1690 
.1690 
.1606 

Inch. 
.1904 
.1996 
.1995 

Inch, 
.0295 
.0297 
.0297 

IndL 
0. 
0. 
0. 

40,000 

178.200 

8,056,000 

Rested  15  boars  unloaded. 

40,000 

0 

8,056.000 

a 
b 
e 

.1004          .1606    \       .1004          .0298 
.1996          .1698            .1996          .0298 
.1995          .1607            .1996          .0208 

0. 
0. 
6. 

40,000 

129,650 

8,185.660 

40,000 

119,200 

8,304,860 

Bested  15  hours  nnloaded. 

40.000 

0 

3,804,850 

a 
b 

c 

.1994    1      .1696            .1994          .0298 
.1996          .1699            .1996          .0207 
.1995    1      .1696            .1994          .0296 

0. 
0. 
.0661 

40,000 

236.350 

3,641,200 

Rested  39  bonis  nnloaded. 

40,000 

0 

3,541,200 

a 
b 
e 

.1905 
.1997 
.1995 

.1606            .1004 
.1696            .1906 
.1606            .1906 

.0296 
.0296 
.0209 

.0001 
.0001 
0. 

40.000 

139,400 

8,680,600 

Rested  15  boors  unloaded. 

. 

40,000 

0 

8,680,600 

• 
b 
e 

.1995 
.1906 
.1905 

.1606 
.1699 
.1098 

.1994 
.1996 
.1995 

.0298 
.0297 
.0297 

.0061 
0. 
0. 

40.000 

188,400 

8,800.000 

Rested  15  hoars  nnloaded. 

40,000 

0 

3,860,000 

a 

.1905          .1699            .1995          .0296 
.1996          .1609            .1996          .0207 
.1905           .1698            .1995           .0207 

0. 

a 

0. 

40,000 

191.200 

4,060,200 

Rested  15  buars  anloadt^d. 

40.000 

0 

4,000,200 

a 
b 
e 

.1905 
.1997 
.1906 

.1696            .1994          .0208 
.1700            .1097          .0297 
.1696            .1996          .0300 

.0001 
0. 
0. 

40,000 

868,800 

4,428.500 

Rested  16  hours  unloaded. 

40.000 

0 

4,428.600 

a 
b 
e 

.1005          .1697            .1996    1      .0208 
.1997          .1699            .1996    |      .0297 
.1093       .   .1096            .1995    |      .0207 

0. 

.0001 
0. 

40,000 

178,000 

4.606.500 

Rested  39  hours  unloaded. 

40,000 

0 

4,606,600 

a 
b 

€ 

. 1993          . 1699            . 1996 
.  1997          .  1700            .  1997 
.  199G           .  16!i9             .  1995 

.0296 
.0297 
.0296 

0. 
0. 
.0001 

40.000 

181,750 

4.788,250 

Rested  15  hours  unloaded. 

40,000 

0 

4,788.260 

a 
b 
c 

.1995 
.1996 
.1995 

.1700            .1995 
.1699            .1996 
.1698    1        ,1995 

.0295 
.0297 
.0297 

0. 

0. 
0. 

40,000 

176,760 

4,965.000 

Rested  15  honrs  unloaded. 

40,000 

0 

4.965,000 

a 

b 

e 

.1995          .1699            .1995          .0296 
.1997          .1699            .1997          .0298 
.1995          .1699            .1995          .0296 

0. 
0. 
0. 

40,000 

184,400 

3.149.400 

Rented  15  hours  unloaded. 

40.000 

0 

6,140,400 

a 
b 
e 

.  1995          .  1697 
.  1996          .  1699 
.1996          .1699 

.1996 
.1996 
.1996 

.0298 
.0297 
.0297 

a 

0. 
0. 

40,000 

172,800 

6,822,200 

Bested  15  hours  unloaded. 
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fiber 

Number  of  rotations. 

Miorometer  readings  for  defleotiona. 

stToaaper 



Deflec* 
tions. 

Sets. 

sqaare 
inch. 

Sao«euive. 

Total. 

Online. 

Unloaded. 

Loaded, 

Unloaded. 

Pound$, 
40,000 

0 

.&322.200 

a 
b 
e 

Ifieh. 
.1905 
.1996 
.1096 

Inch. 
.1700 
.1701 
.1699 

Inch, 
.1996 
.1996 
.1995 

Tneh. 
.0205 
.0206 
.0206 

IfMft. 

0. 
0. 
0. 

40,000 

187,800 

6.510,000 

Rested  15  hours  unloaded. 

40,000 

0 

6,510,000 

a 
b 
e 

.1995 
.1996 
.1996 

.1701 
.1690 
.1699 

.1994 
.1996 
.1906 

.0203 
.0297 
.0206 

.0001 
0. 
.0001 

40.000 

187,200 

5.697,200 

Bested  39  hoars  unleaded. 

40,000 

0 

5.697,200 

a 
b 
e 

.1995 
.1096 
.1995 

.1699 
.1699 
.1700 

.1996 
.1906 

.1006 

.0206 
.0207 
.0295 

0. 
0. 
0. 

40.000 

172,000 

5.869,200 

Rested  16  hours  unloaded. 

40,000 

0 

6.860.200 

• 

b 
e 

.1095 
.1997 
.1996 

.1609 
.1700 
.1699 

.1996 
.1997 
.1996 

.0206 
.0297 
.0206 

0. 
0. 
.0001 

40,000 

307.000 

6,170.200 

a 
b 
e 

.1995 
.1997 
.1906 

.1701 
.1700 
.1006 

.1995 
.1997 
.1996 

.0204 
.0207 
.0300 

0. 
0. 
0. 

40,000 

179,000 

6,355,200 

a 
b 
e 

.1996 
.1996 
.1996 

.1701 
.1600 
.1698 

.1995 
.1996 
.1996 

.0204 
.0207 
.0208 

.0001 
0. 
0. 

40,000 

188,800 

6,644.000 

a 
b 

e 

.1996 
.1995 
.1997 

.1701 
.1098 
.1600 

.1995 
.1996 

.1997 

.0204 
.0297 
.0206 

.0001 
0. 
0. 

40.000 

188.000 

6,782,900 

a 
b 

.1995 
.1997 
.1096 

.1700 
.1701 
.1700 

.1995 
.1997 
.1906 

.0206 
.0206 
.0206 

0. 
0. 
0. 

40,000 

190,100 

6.919,000 

a 
b 
c 

.1906 
.1097 
.1996 

.1700 
.1700 
.1698 

.1095 
.1097 
.1996 

.0206 
.0207 
.0206 

.0001 
0. 
0. 

40,000 

182,000 

7,101,000 

a 
b 
e 

.1090 
.1996 
.1996 

.1701 
.1701 
.1700 

.1906 
.1996 

.1996 

.0204 
.0206 
.0206 

.0001 
0. 
0. 

40.000 

170.360 

7,280,860 

a 
b 
c 

.1996 
.1997 
.1096 

.1700 
.1700 
.1600 

.1905 
.1907 
.1996 

.0206 
.0197 
.0207 

.0001 
0. 
0. 

40,000 

190,650 

7.471.000 

a 
b 
c 

.1996 
.1998 
.1996 

.1699 
.1700 
.1600 

.1006 
.1997 
.1906 

.0207 
.0207 
.0297 

0. 

.0001 
0. 

40,000 

157.400 

7.628,400 

a 
b 
e 

.1996 
.1997 
.1997 

.1699 
.1701 
.1700 

.1096 
.1997 
.1007 

.0207 

.0001 
0. 
0. 

40.000 

188,880 

7.817,280 

a 
b 
e 

.1906 
.1998 
.1006 

.1690 
.1699 
.1690 

.1006 
.1007 
.1096 

.0207 
.0298 
.0207 

0. 

.0001 
Oi 

40.000 

157,920 

7,976^200 

a 
b 
e 

.1996 
.1998 
.1906 

.1702 
.1700 
.1699 

.1906 
.1998 
.1906 

.0204 
.0208 
.0297 

a 

0. 
0. 

40.000 

188,800 

8,162,000 

a 
b 

0 

.1996 
.1008 
.1096 

.1699 
.1700 
.1699 

.1006 
.1008 
.1006 

.0207 

.0298 
.0207 

0. 
0. 
0. 

40,000 

178,760 

8,340,760 

a 
b 

c 

.1997 
.1999 
.1997 

.1701 
.1701 
.1600 

.1006 
.1008 
.1006 

.0205 
.0207 
.0207 

.0001 
.0001 
.0601 

632  TESTS   OF   IRON,  STEEL,  AND   OTHEH   MATERIALS 
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iib6r 
stroMper 

Namber  of  rotaUoQa. 

Micrometer  readings  for  defleotloiia. 

Defleo. 
tima. 

Seti. 

Hqaare 
inch. 

Suooeaaive. 

TotaL 

Online. 

rnloAded. 

Loaded. 

Unloaded. 

P<nind9. 
40,000 

18S.850 

8,526,600 

Inch. 
.1997 
.IB09 
.1997 

IncK 
.1701 
.1702 
.1700 

Inch, 
.1996 
.1999 
.1997 

Inch. 
.0295 
.0297 
.0297 

InOL 
.0001 
0. 
0. 

40,000 

186^000 

8,713,200 

.1007 
.1099 
.1997 

.1700 
.1700 
.1700 

.1996 
.1909 
.1997 

.0206 
.0299 
.0297 

.0001 
0. 
0. 

40,000 

190,860 

8.908,660 

.1997 
.1999 
.1998 

.1701 
.1701 
.1701 

.1997 
.1998 
.1998 

.0296 
.0297 
.0207 

0. 

.0001 
0. 

40,000 

189,640 

9,093,200 

.1997 
.1999 
.1098 

.1609 
.1701 
.1691 

.1996 
.1999 
.1998 

,0297 
.0296 
.0807 

0. 

40,000 

188,900 

9,281,506 

0 

.1997 
.1998 
.1997 

.1700 
.1700 
.1609 

.1996 
.1906 

.1997 

• 

.0206 
.0298 
.0298 

.0001 
0. 
0. 

40,000 

184,900 

9,466.400 

.1998 
.1999 
.1998 

.1690 
.1702 
.1700 

.1997 
.1999 
.1908 

.0286 
.0297 
.0298 

.0001 

a 
a 

40,000 

187,600 

9,653.000 

.1997 
.1999 
.1908 

.1702 
.1702 
.1700 

.1907 
.1009 
.1998 

.0295 
.0297 
.0296 

6. 
0. 
0. 

40,000 

189,600 

9,843,400 

.1998 
.1999 
.1999 

.1703 
.1702 
.1701 

.1008 
.1990 
.1906 

.0296 
.0297 
.0297 

0. 
0. 
.0001 

40,000 

286,600 

10,080.000 

c 

.1998 
.1»99 
.1998 

.1700 
.1702 
.1700 

.1997 
.1999 
.1908 

.0997 
.0287 
.6198 

.0001 

a 

6l 

] 

Bftrrenu 

>Yed  ftom  maobine. 

TESTS   OP   IR.^N,  STEEL,  AND   OTHER   MATERIALS. 

No.  26.— O.  H.  Steel  Bar,  4. 

Diameter,  1".    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33'^ 
Deflections  measured  on  chord  of  10'^ 
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fiber 

Nmnber  of  Totations. 

DeflAO. 
tions. 

Sets. 

stresaper 

rr 

SnooeMive. 

Total. 

Online. 

Unloaded. 

Loaded. 

Unloaded. 

Pottndff. 
20.000 

0. 

0. 

Inch. 
.2004 
.2004 
.2004 

Inch. 

.1856 
.1854 
.1856 

Inch, 
.2004 
.2008 
.2004 

IneK. 
.0148 
.0149 
.0149 

Jneh, 
0. 

.0001 
0. 

20»000 

101,000 

191,000 

.2004 
.2003 
.2004 

.1866 
.1854 
.1854 

.2004 
.2003 
.2003 

.6148 
.0149 
.0149 

0. 
0. 
.0001 

ao^ooo 

100,600 

881,600 

.2004 
.2004 
.2004 

.1857 
.1855 
.1856 

.2004 
.2003 
.2004 

.0147 
.0148 
.0148 

0. 

.0001 
0. 

20,000 

180,500 

671,000 

• 

a 

.2005 
.2005 
.2005 

.1855 
.1866 
.1855 

.2004 
.2004 
.2004 

.0149 
.0148 
.0149 

.0001 
.6001 
.0001 

20,000 

191,000 

782,000 

.2004 
.2005 
.2005 

.1854 
.1854 
.1855 

.2004 
.2004 
.2005 

.0150 
.0150 
.0150 

0. 

.0001 
0. 

20,000 

180,100 

951,100 

.2005 
.2005 
.2005 

.1855 
.1856 
.1856 

.2004 
.2005 
.2005 

.0149 
.0149 
.0140 

.0001 
6. 
0. 

25^000 

100,000 

1,061,100 

.2005 
.2005 
.2005 

.1818 
.1818 
.1819 

.2004 
.2004 
.2004 

.0186 
.0186 
.0185 

.0001 
.0001 
.0001 

80,000 

238,000 

1.290,000 

.9004 
.2005 
.2005 

.1782 
.1781 
.1779 

.2004 
.2004 
.2005 

.0222 
.0223 
.0226 

0. 

.0001 
0. 

85b  000 

100,000 

1,390,000 

0 

.2005 
.2006 
.2006 

.1744 
.1745 
.1745 

.2005 
.2005 
.2005 

.0261 
.0260 
.0260 

0. 

.0001 
.0001 

40,000 

50,000 

1,440,000 

.2005 
.2005 
.2005 

.1713 
.1707 
.1706 

'  .2004 
.2004 
.2004 

.0291 
.0297 
.0296 

.0001 
.0001 
.0001 

4D.000 

50,000 

1,490,000 

.2006 

.2006 
.2006 

.1716 
.1706 
.1713 

.2005 
.9004 
.2004 

.0291 

.0001 
.0001 
.0002 

40,000 

50,000 

1,540,000 

.2006 
.2006 
.2006 

.1714 
.1714 
.1709 

.2004 
.2004 
.2004 

.0290 
.0290 
.0295 

.0008 
.0002 
.0002 

40,000 

50,000 

1,500,000 

.2006 
.2006 
.2005 

.1709 
.1708 
.1706 

.2003 
.2004 
.2004 

.0294 
.0296 
.0298 

.0003 
.0002 
.0001 

45,000 

50,000 

1. 040. 000 

.2006 
.2007 
.2007 

.1664 
.1674 
.1674 

.2004 
.2004 
.2004 

.0340 
.0330 
.0330 

.0002 
.0008 
.0008 

45,000 

50,000 

1,090,000 

* 

.2004 
.2007 
.2006 

.1694 
.1674 
.1673 

.2003 
.2004 
.2004 

.0339 
.0380 
.0331 

.  .0001 
.0003 
.0004 

4S,000 

50,000 

1,740,000 

« 

.2005 
.2004 
.2008 

.1667 
.1670 
.1671 

.2002 
.2002 
.2003 

.0335 
.0332 
.0382 

.0008 
.0002 
.0006 

46,000 

60,000 

1,790,000 

.2005 
.2004 
.2006 

.1670 
.1669 
.1667 

.2002 
.2000 
.2002 

.0332 
.0381 
.0835 

.0008 
.0004 
.0004 

45,000 

50,000 

1,840,000 

.2005 
.2007 
.2006 

.1663 
.1663 
.1663 

.2000 
.2001 
.2000 

.0887 
l0687 

.0005 

.0006 
.0006 

634  TESTS   Ot"   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  20.— O.  H.  Steel  Bab,  4— Continaed. 


Maxim  osl 
1  fiber 

Xnmber  of  rutations. 

Micrometer  readinj^  for  deflections. 

• 

streBsper 

Defleo- 
tiona. 

Bete. 

BQuaie 
inch. 

SuoceMlve. 

Total. 

Online. 

Unloaded. 

Loaded. 

Unloaded. 

Poundt. 
45,000 

60,000 

1,800,000 

a 
b 

0 

Inch. 
.2002 
.2005 
.2008 

Jneh. 
.1G64 
.1065 
.1663 

Inch. 
.2001 
.2000 
.2000 

JhdL 
.0337 
.0335 
.0337 

.0001 
.0006 

.0008 

45.000 

50,000 

1,  MO,  000 

a 
b 
e 

.2003 

.2007 
.2008 

.1668 
.1674 
.1663 

.2001 
.2002 
.2002 

.0333 
.0328 
.0339 

.0002 
.0005 
.8006 

45,000 

60,000 

1.900,000 

a 
b 
c 

.2003 
.2008 
.2008 

.1665 
.1609 
.1669 

.2001 
.2002 
.2008 

.0836 
.0383 
.0884 

.0008 
.0006 
.0005 

45,000 

50,000 

2.040,000 

a 
b 
c 

.2008 
.2005 
.2008 

.1670 
.1663 
.1665 

.2008 
.2002 
.2003 

.0333 
.0839 
.0838 

.0005 
.0003 
.0005 

46,000 

60.000 

2.000,000 

a 
b 

0 

.2008 
.2008 
.2008 

.1665 
.1666 
.1664 

.2003 
.2002 
.2003 

.0388 
.0336 
.0338 

.0005 
.0006 

.0006 

45^000 

50,000 

2,140,000 

a 
b 
e 

.2005 
.2008 
.2008 

.1661 
.1664 
.1667 

.2001 
.2002 
.2003 

.0340 
.0338 
.0336 

.0004 
.0006 
.0006 

45,000 

50.000 

2,100.000 

b 

c 

.2005 
.2008 
.2008 

.1665 
.1674 
.1668 

.2003 
.2004 
.2003 

.0338 
.0330 
.0825 

.0002 
.0004 
.0006 

45,000 

60,000 

2.240.000 

a 
b 
e 

.2011 
.2007 
.2008 

.1672 
.1666 
.1668 

.2004 
.2003 
.2004 

.0332 
.0387 
.0836 

.0007 
.0004 
.0004 

45.000 

50,000 

2,290.000 

a 
b 
c 

.2003 
.2007 
.2008 

.1666 
.1668 
.1667 

.2002 
.2003 
.2004 

.0836 
.0335 
.0387 

.0001 
.0004 
.0004 

45.000 

60,000 

2,340,000 

a 
b 
e 

.2009 

'  .2006 

.2008 

.1668 
.1670 
.1665 

.2003 
.2008 
.2003 

.0335 
.0338 
.0338 

.0006 
.0003 
.0006 

45,000 

60.000 

2.800.000 

a 

b 
e 

.2006 
.2006 
.2009 

.1672 
.1666 
.1666 

.2008 
.2002 
.2003 

.0331 
.0336 
.0337 

.0003 
.0004 
.0006 

45,000 

60.000 

2.440,000 

a 
b 
e 

.2010 
.2008 
.2008 

.1663 
.1668 
.1671 

.2003 
.2003 
.2003 

.0340 
.0840 
.0332 

.0007  1 
.0006 

.0005 

45.000 

50,000 

2,490,000 

.2003 
.2009 
.2009 

.1664 
.1672 
.1665 

.2002 
.2002 
.2003 

.0338 
.0330 
.0888 

.0001 
.0007 
.0006 

45,000 

60,000 

2.540,000 

.2006 
.2009 
.2008 

.1670 
.1671 
.1666 

.2008 
.2003 
.2003 

.0833 
.0832 
.0337 

.0003 
.0006 
.0005 

45,000 

60,000 

2,590,000 

.2010 
.2008 
.2008 

.1664 
.1068 
.1665 

.2003 
.2003 
.2008 

.0838 
.0835 
.0338 

.0007 
.0005 
.0005  , 

46.000 

55,000 

2,645,000 

e 

PI 

.1655 
.1673 
.1673 

.1999 
.2008 
.2004 

.0344 
.0330 
.0831 

.0007  • 
.0006 

.0006 

45.000 

0,200 

2,664,200 

Barn 

iptnred. 

TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  27. -CAST  (Gun)  Iron  Bar,  No.  1, 

Diameter,  1''.    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33", 
Deflections  measured  on  chord  of  10''. 


635 


MaxiiDUin 

fiber 
stress  i>er 

Namber  of  rotations. 

Micrometer  readings  for  defloctions. 

Defleo. 
tlons. 

Seta. 

square 
Inch. 

SacccsHlvc. 

ToUI. 

On  line. 

Unloaded. 

Loaded. 

Inch. 
.1874 
.1874 
.1873 

Unloaded. 

Poundi. 
10,000 

0 

0 

a 
b 
c 

Inch. 
.J994 
.ia94 
.1994 

Inch. 
.1090 
.1089 
.1988 

Inch. 
.0116 
.0115 
.0116 

Inch. 
.0004 
.0006 
.0006 

10,000 

81,000 

81,000 

a 
h 

c 

.1994 
.1003 
.1993 

.1876 
.1873 
.1872 

.1993 
.1990 
.1980 

.0117 
.0117 
.0117 

.0001 
.0003 
.0004 

10.000 

189,000 

270,000 

a 
b 
e 

.1994 
.1903 
.1993 

.1875 
.1873 
.1873 

.1992 
.1990 
.1989 

.0117 
.0117 
.0116 

.0002 
.0003 
.0004 

10,000 

264,000 

534,000 

a 
b 
e 

.1996 
.1993 
.1994 

.1875 
.1871 
.1873 

.1993 
.1989 
.1990 

.0118 
.0118 
.0117 

.0008 
.0004 
.0004 

10,000 

189,900 

723,900 

a 
b 
c 

.1098 
.  1992 
.1993 

.1876 
.1870 
.1872 

.1993 
.1989 
.1990 

.0117 
.0110 
.0118 

.0005 
.0003 
.0003 

10,000 

168.300 

882,200 

a 
b 
e 

.1997 

.1992 
.1904 

.1877 
.1871 

.1874 

.1093 
.1989 
.1991 

.0116 
.0118 
.0117 

.0004 
.0003 
.0008 

10,000 

184,800 

1,077,000 

a 
b 
c 

.1997 
.1992 
.1994 

.1874 
.1872 
.1874 

.1994 
.1989 
.1990 

.0120 
.0117 
.0116 

.0008 
.0003 
.0004 

10,000 

119,  GOO 

1, 106, 600 

a 
b 
e 

.1996 
.1992 
.1995 

.1876 
.1872 
.1874 

.1994 
.1990 
.1991 

.0118 
.0118 
.0117 

.0002 
.0002 
.0004 

10,000 

157,400 

1,354.000 

a 
b 

c 

.1993 
.1992 
.1094 

.1876 
.1872 
.1874 

.1993 
.1980 
.1990 

.0118 
.0117 
.0116 

0. 
.0003 

.0004 

10,000 

190,000 

1,544,000 

a 
b 
e 

.1995 
.1992 
.1994 

.1875 
.1872 
.1873 

.1993 
.1990 
.1092 

.0118 
.0118 
.0119 

.0002 
.0002 
.0002 

10,000 

192.900 

1.736,600 

a 
b 

e 

.1997 
.1991 
.1995 

.1875 
.1872 
.1874 

.1994 
.1990 
.1991 

.0110 
.0U8 
.0117 

.0003 
.0001 
.0004 

10,000 

176,900 

1,013,400 

a 
b 
e 

.1997 
.1993 
.1994 

.1874 
.1873 
.1873 

.1994 
.1990 
.1991 

.0120 
.0117 
.0118 

.0003 
.0008 
.0003 

10.000 

303,600 

2,217,000 

a 
b 
c 

.1997 
.1994 
.1994 

.1876 
.1872 
.1872 

.1994 

.1990 
.1992 

.0118 
.0118 
.0120 

.0003 
.0004 
.0002 

10,000 

183,160 

2,400,150 

a 
b 
e 

.1994 
.1904 
.1905 

.1875 
.1873 
.1874 

.1998 
.1990 
.1992 

.0118 
.0117 
.0118 

.0001 
.0004 
.0003 

10,000 

186,850 

2,587,000 

a 
b 
c 

.1996 
.1994 
.1996 

.1876 
.1873 
.1874 

.1904 
.1990 
.1902 

.0118 
.0117 
.0118 

.0001 
.0004 
.0003 

10,000 

187.200 

2,774,200 

a 
b 
e 

.1995 
.1994 
.1994 

.1875 
.1874 
.1874 

.1094 
.1990 
.1991 

.0119 
.0116 
.0117 

.0001 
.0004 
.0003 

10,000 

188,800 

2.963,000 

a 
b 
c 

.1998 
.1904 
.1994 

.1876 
.1872 
.1873 

.1994 
.1990 
.1991 

.0118 
.0118 
.0118 

.0004 
.0004 
.0003 

636  TESTS   OF   IRON,  STEEL,  AND   OTHER    MATERIALS. 

No.  27.— Oast  (Gun)  Iron  Bar,  No.  1— Continaed. 


Ifuimum 

liber 

•trewper 

•qaftre 

inch. 

Number  of  rotations. 

Deflflo- 
tiona. 

Sete. 

SncoeMire. 

Total. 

OnUne. 

UnloMled. 

Loaded. 

UnloAded. 

PouncCff. 
10,000 

157,070 

8,120,070 

Inch, 
.1086 
.1008 
.1004 

Inch. 
.1876 
.1878 
.1873 

Inek. 
.1004 
.1000 
.1992 

Inek. 
.0118 
.Oils 
.0110 

Jim*. 
.0004 
.0006 

.0003 

10.000 

184,330 

8,206^000 

.1007 
.1882 
.1086 

.1876 
.1872 
.1874 

.1996 
.1990 
.1002 

.0U9 
.0118 
.0U8 

.0008 
.0002 
.0008 

10,000 

150,000 

3,461,000 

.1006 
.1002 
.1905 

.1876 
.1871 
.1874 

.1004 
.1000 
.1082 

.0118 
.OUO 
.0118 

.0008 

10.000 

108,200 

8,648.200 

.1085 
.1904 
.1095 

.1878 
.1878 
.1876 

.1004 
.1001 
.1902 

.0118 
.0U8 
.0U7 

.0001 
.0088 
.0008 

10.000 

■  177,800 

8,827,000 

.1097 
.1003 
.1084 

.1878 
.1878 
.1874 

.1904 
.1991 
.1908 

.0116 
.0118 
.0U8 

.0088 
.0003 
.0008 

10.000 

180,000 

4^016,000 

.1006 
.1004 
.1006 

.1877 
.1878 
.1875 

.1986 
.1081 
.1803 

.0118 
.0118 
.0117 

.0001 
.0003 
.0088 

10.000 

103,100 

4,208.100 

.1006 
.1903 
.1905 

.1877 
.1878 
.1875 

.1006 
.1901 
.1001 

.0118 
.0118 
.0116 

.0001 
.0003 
.0004 

10,000 

183,000 

4,882,000 

.1096 
.1904 
.1995 

.1876 
.1874 
.1875 

.1004 
.1001 
.1808 

.0118 
.0117 
.0118 

.0004 
.0003 

.0002 

10.000 

101,000 

4.688,000 

.1996 
.1994 
.1906 

.1877 
.1878 
.1874 

.1904 
.1800 
.1008 

.0117 
.0U7 
.0118 

.0002 
.0004 
.0008 

10.000 

100.000 

4,778,000 

.1997 
.1904 
.1995 

.1877 
.1872 
.1875 

.1006 
.1000 
.1063 

.8118 
.8118 
.0117 

.0008 

.0004 
.0008 

10.000 

187,200 

4,000,800 

.1906 
.1894 
.1905 

.1876 
,  .1874 
'  .1874 

.1006 
.1008 
.1808 

.0110 
.0118 
.0119 

.0001 
.0002 

.<I002 

10.000 

183,800 

5,144.000 

.1907 
.1998 
.1995 

.1877 
.1873 
.1874 

.1006 
.1080 
.1002 

.0118 
.0117 
.0118 

.0008 
.0003 
.0008 

10.000 

100,000 

«,  884, 000 

.1898 
.1893 
.1996 

.1877 
.1878 
.1876 

.1006 
.1000 
.1092 

.0118 
.0117 
.0117 

.0008 

.0008 
.0008 

10,000 

180,000 

1^628.000 

.1997 
.1994 
.1985 

.1877 
.1878 
.1876 

.1904 
.1001 
.1002 

.0117 
.0118 
.0117 

.0003 
.0001 

.0003 

10,000 

100,600 

6,718,500 

.1997 
.1995 
.1995 

.1876 
.1874 
.1875 

.1006 
.1001 
.1008 

.0119 
.0117 
0118 

.0002 
.8004 

.0008 

10,000 

178,600 

6.882.000 

.1996 
.1994 
.1895 

.1878 
.1874 
.1874 

.1005 
.1001 
.1003 

.0117 
.0117 
.0118 

.0001 
.0008 
.0008 

10,000 

188,000 

0,080,000 

.1996 
.1993 
.1886 

.1877 
.1878 
.1876 

.1004 
.1001 
.1008 

.0117 
.0118 
.0U7 

.0002 
.0002 

.0004 

10,000 

lt7,000 

6,287,000 

.1888 
.1888 
.1995 

.1876 
.1872 
.1874 

.1006 
.1801 
.1808 

.0110 
.0110 
.0118 

.0008 

.0002 
.0008 

10,000 

174,000 

6.441,000 

• 

.1006 
.1005 
.1005 

.1887 
.1874 
.1877 

.1804 
.1603 
.1803 

.0117 
.0118 
.OllA 

.0002 
.0008 

.0008 

TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS.  637 

No.  27.— Cast  (Gun)  Ibon  Bab,  No.  1— Gontinaed. 


Mftximdm 

fiber 
atressper 

Number  of  rotations. 

Dofleo- 
tiionB. 

Sets. 

■qvare 
inoh. 

SnooMsive. 

Total. 

Online. 

Unloaded. 

Loaded. 

Unloaded. 

Pwmdt. 
10,000 

180,000 

6,027.000 

Inch, 
.1996 
.1994 
.1996 

Inch. 
.3876 
.1873 
.1876 

Inoh, 
.1996 
.1992 
.1998 

Ineh, 
.0119 
.0119 
.0117 

Inoh, 
.0001 
.0002 
.0002 

10,000 

182.000 

6,800.000 

.1998 
.1993 
.1996 

.1877 
.1874 
.1875 

.1996 
.1991 
.1092 

.0110 
.0117 
.0117 

.0002 
.0002 
.0004 

10,000 

182.500 

6.001,500 

.1997 
.1903 
.1907 

.1877 
.1878 
.1875 

.1906 
.1991 
.1908 

.0118 
.0118 
.0U8 

.0002 
.0002 
.0004 

10,006 

189.500 

7.181,000 

.1906 
.1098 
.1996 

.1877 
.1873 
.1876 

.1005 
.1001 
.1998 

.0U8 
.0118 
.0118 

.0001 
.0002 
.0002 

10,000 

151,000 

7.832,600 

.1907 
.1003 
.1966 

.1877 
.1873 
.1876 

.1996 
..1091 
.1093 

.0118 
.0118 
.0117 

.0002 
.0002 
.0008 

10.000 

183,400 

7,016.000 

.1996 
.1904 
.1007 

.1877 
.1873 
.1876 

.1996 
.1991 
.1993 

.0118 
.0118 
.0117 

.0001 
.0003 
.0004 

10.000 

180.500 

7,706,500 

.1900 
.1994 
.1006 

.1877 
.1873 
.1876 

.1996 
.1901 
.1992 

.0118 
.0118 
.0U6 

.0004 
.0003 
.0003 

10,000 

187,500 

7,808,000 

.1908 
.1994 
.1996 

.1878 
.1873 
.1876 

.1906 
.1991 
.1998 

.0117 
.0118 
.0117 

.0003 
.0008 
.0008 

10,000 

188.000 

8,081,600 

.1999 
.1995 
.1996 

.1878 
.1874 
.1876 

.1996 
.1992 
.1903 

.0117 
.0118 
.0118 

.0004 
.0003 
.0003 

10.000 

189.400 

8,271,000 

* 

.1997 
.1904 
.1996 

.1877 
.1874 
.1876 

.1996 
.1991 
.1993 

.0118 
.0117 
.0117 

.0002 
.0003 
.0003 

10,000 

187,000 

8.468.000 

.1990 
.1996 
.1997 

.1877 
.1874 
.1876 

.1006 
.1002 
.1008 

.0110 
.0118 
.0118 

.0003 
.0003 
.0004 

10,000 

188^000 

8,646^000 

.1990 
.1994 
.1997 

.1878 
.1874 
.1876 

.1996 
.1902 
.1903 

.0117 
.01)8 
.0117 

.0004 
.0002 
.0004 

10,000 

187,000 

8^833.000 

.1998 
.1994 
.1996 

.1877 
.1874 
.1876 

.1996 
.1992 
.1994 

.0119 
.0118 
.0110 

.0002 
.0002 
.0002 

10,000 

102,000 

9,025,000 

.1909 
.1994 
.1996 

.1878 
.1874 
.1876 

.1997 
.1992 
.1903 

.0119 
.0118 
.0118 

.0002 
.0002 
.0008 

10,000 

188,000 

0.213.000 

.1998 
.1994 
.1997 

.1877 
.1874 
.1876 

.1906 
.1992 
.1903 

.0118 
.0U8 
.0U7 

.0003 
.0002 
.0004 

10,000 

180,000 

9.402.000 

.1999 
.1904 
.1997 

.1878 
.1874 
.1877 

.1907 
.1901 
.1994 

.0110 
.0117 
.0117 

.0002 
.0008 
.0003 

10,000 

188,000 

9,590.000 

.1998 
.1996 
.1997 

.1877 
.1874 
.1876 

.1906 
.1903 
.1008 

.0118 
.0110 
.0118 

.0003 
.0002 
.0004 

10.000 

180.600 

9.779.600 

.1998 
.1994 
.1997 

.1877 
.1874 
.1876 

.1005 
.1002 
.1004 

.0118 
.0U8 
.0118 

.0008 
.0002 
.0008 

10.000 

ise^ooo 

9,966,000 

.1999 
.1994 
.1908 

.1878 
.1874 
.1877 

.1007 
.1092 
.1995 

.0119 
.0118 
.0118 

.0002 
.0002 
.0008 

!8  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS 

No.  Ii7.— Oast  (GtJN)  Iron  Bar,  No.  1— Cootinaed. 


ifaxiniam 

Number  of  xotatiooB. 

dber 

Defleo- 
tiona. 

Seta. 

ttrees  per 
square 
inch. 

Snoceasive. 

Total. 

ODline. 

Unloaded. 

Loaded. 

Unloaded. 

Pounds. 
10,000 

180,600 

10,156,500 

a 
b 

c 

Inch, 
.1907 
.1904 
.1997 

Inch, 
.1877 
.1874 
.1876 

Inch. 
.1996 
.1992 
.1994 

Inch. 
.0110 
.0118 
.0118 

Inch, 
.0001 
.0002 
.0003 

10,000 

190,900 

10.348,400 

a 
b 

0 

.1999 
.1995 
.1997 

.1878 
.1876 
.1878 

.1996 
.1993 
.1994 

.0118 
.0118 
.0U6 

.0003 
.0002 
.0003 

10,000 

187.  WO 

10,634,000 

a 
b 

c 

.1997 
.1995 
.1906 

.1877 
.1874 
.1876 

.1995 
.1993 
.1096 

.0118 
.0119 
.0120 

.0008 
.0002 
.0602 

10.000 

183,100 

10, 717, 100 

a 
b 
c 

.1999 
.1994 
.1997 

.1877 
.1875 
.1876 

.1996 
.1992 
.1994 

.0U9 
.0117 
.0118 

.0003 
.0008 
.0003 

10,000 

175,900 

10.893,000 

a 
b 
e 

.1997 
.1996 
.1996 

.1877 
.1875 
.1876 

.1996 
.1992 
.1994 

.0119 
.0U7 
.0118 

.0001 
.0004 
.0002 

10,000 

188,300 

11,081,300 

a 
b 
e 

.1908 
.1906 
.1999 

.1877 
.1875 
.1875 

.1906 
.1003 
.1994 

.0119 
.0U8 
.0119 

.0002 
.0002 

.0005 

10,000 

190,700 

11,272,000 

a 
b 
e 

.1999 
.1996 
.1996 

.1878 
.1874 
.1876 

.1906 
.1994 
.1994 

.0118 
.0120 
.0118 

.0003 
.0008 
.0002 

10,000 

18^000 

U,  461. 000 

a 
b 
e 

.1906 
.1996 
.1997 

.1878 
.1874 
.1878 

.1995 
.1993 
.1994 

.0117 
.0119 
.0U6 

.0001 
.0003 
.0008 

10,000 

182,600 

11,643,600 

a 
b 

.1990 
.1994 
.1907 

.1878 
.1874 
.1877 

.1996 
.1992 
.1994 

.0118 
.0118 
.0117 

.0003 
.0002 
.0003 

10,000 

180,500 

11,833,000  ' 

a 

b 

0 

.1997 
.1995 
.1607 

.1877 
.1874 
.1874 

.1996 
.1992 
.1998 

.0119 
.0118 
.0119 

.0001 
.0003 
.0004 

10,000 

182,000 

12,015,000 

a 
b 
e 

.1998 
.1996 

.1997 

.1877 
.1874 
.1875 

.1997 
.1994 
.1993 

.0120 
.0120 
.0118 

.0001 
.0002 
.0004 

10.000 

180,100 

12.204,100 

a 
b 
c 

.1999 
.1994 
.1998 

.1878 
.1874 
.1875 

.1996 
.1992 
.1994 

.0118 
.0118 
.0U9 

.0003 
.0002 
.0004 

10,000 

189,900 

12,304,000 

a 
b 
c 

.2001 
.1096 
.1997 

.1877 
.1874 
.1870 

.1996 
.1093 
.1994 

.0119 
.OUO 
.0118 

.0005 
.0003 
.0003 

10,000 

192,500 

12,588,600 

a 
b 
c 

.1009 
.1997 
.1997 

.1878 
.1874 
.1877 

.1997 
.1993 
.1995 

.0119 
.0119 
.0118 

.0008 
.0004 
.0002 

10,000 

177, 000 

12,764,100 

a 
b 
c 

.2000 
.1996 
.1997 

.1878 
.1874 
.1875 

.1997 
.1994 
.1994 

.0119 
.012U 
.0119 

.0003 
.0002 
.0003 

10,000 

179,400 

12,943,500 

a 
b 
e 

.1999 
.1995 
.1998 

.1877 
.1874 
.1877 

.1997 
.1994 
.1994 

.0120 
.0120 
.0117 

.0002 
.0001 
.0004 

10,000 

185,600 

13,129.100 

a 
b 

0 

.1909 
.1995 
.1997 

.1878 
.1674 
.1876 

.1996 
.1993 
.1994 

.0118 
.0119 
.0118 

.0003 
.0002 
.0003 

10,000 

151,900 

13,281,000 

a 
b 
e 

.1998 
.1095 
.1997 

.1878 
.1875 
.1875 

.1997 
.1903 
.1994 

.0119 
.0118 
.0119 

.0001 
.0002 
.0003 

10,000 

191,000 

13,472.000 

a 
b 
e 

.1997 
.1995 
.1998 

.1878 
.1874 
.1875 

.1997 
.1993 
.1994 

.0110 
.0110 
.0119 

0. 

.0002 
.0004 
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No.  27.— Cast  (Gun)  Iron  Bar,  No.  I— Continued. 


Maximimi 

fiber 
Btressper 

Nnmber  of  rotations. 

Deflec- 
tions. 

Sets. 

1 

square 

inch. 

SucceasiTe. 

Total. 

Online. 

Unloaded. 

Loaded 

Unloaded. 

Pound*. 
10,000 

188,000 

18,660,000 

b 
e 

Inch. 

.1907 
.1996 
.1997 

Inch. 
.1879 
.1874 
.1876 

Inch. 
.1997 
.1998 
.1994 

.0118 
.0U9 
.0119 

Inoh, 
0. 

.0008 
.0003 

10,000 

188^000 

18,848,000 

a 
b 
e 

.1990 

.1995 

•  .1997 

.1879 
.1875 
.1877 

.1997 
.1993 
.1995 

.0118 
.0118 
.0118 

.0002 
.0002 
.0002 

10,000 

180,600 

14,033,600 

a 
b 

0 

.2001 
.1998 
.1997 

.1878 
.1875 
.1877 

.1997 
.1993 
.1994 

.0119 
.0118 
.0117 

.0004 
.0006 
.0008 

10,000 

188,500 

14,222,000 

a 
b 
e 

.2000 
.1995 
.1997 

.1878 
.1875 
.1877 

.1997 
.1993 
.1994 

.0119 
.0118 
.0117 

.0008 

.0002 
.0003 

10,000 

184,000 

14.406,000 

a 
b 

0 

.2000 
.1996 
.1997 

.1879 
.1876 
.1876 

.1997 
.1994 
.1904 

.0118 
.0118 
.0118 

.0003 
.0008 
.0003 

10.000 

190,000 

14.506,000 

a 
b 

0 

.1999 
.1996 
.1908 

.1879 
.1876 
.1876 

.1997 
.1993 
.1994 

.0118 
.0117 
.0118 

.0002 
.0003 
.0004 

10,000 

180,500 

14,785.500 

a 
b 
e 

.1997 
.1997 
.1998 

.1877 
.1874 
.1877 

.1996 
.1904 
.1994 

.0119 
.0120 
.0117 

.0001 
.0003 
.0004 

10,000 

186,500 

14,972.000 

a 
b 

0 

.2000 
.1996 
.1997 

.1878 
.1875 
.1876 

.1998 
.1993 
.1904 

.0120 

.0118 
.0118 

.0002 
.0003 
.0003 

10,000 

183.200 

15.155,200 

a 

b 
e 

.1998 
.1096 
.1997 

.18n 
.1874 
.1875 

.1997 
.1993 
.1993 

.0120 

.0119 
.0118 

.0001 
.0003 
.0004 

10,000 

190,800 

15,346,000 

a 
b 
e 

.2000 
.1997 
.1997 

.1878 
.1874 
.1876 

.1997 
.1998 
.1995 

.0U9 
.0119 
.0120 

.0003 
.0004 
.0002 

10,000 

190,000 

15,536,000 

a 
b 
e 

.2001 
.1996 
.1998 

.1878 
.1874 
.1876 

.1997 
.1993 
.1996 

.0U9 
.0119 
.0119 

.O0C4 
.0003 
.0003 

10,000 

140,000 

15. 685, 000 

a 

b 

0 

.1997 
-1997 
V1998 

.1876 
.1874 
.1876 

.1997 
.1995 
.1996 

.0121 
.0121 
.0119 

0. 

.0002 
.0003 

10,000 

180,100 

16. 871, 100 

a 
b 

0 

.1999 
.1997 
.1998 

.1878 
.1874 

.isn 

.1998 
.1993 
.1907 

.0120 
.0119 
.0120 

.0001 
.0004 
.0001 

10,000 

188,000 

16,060,000 

a 
b 

e 

.2000 
.1998 
.1998 

.1879 
.1876 
.1876 

.1997 
.1996 
.1905 

.0118 
.0120 
.0110 

.0008 
.0003 
.0003 

10,000 

191.000 

la  251, 000 

t 

e 

.1998 
.1997 
.1998 

.1878 
.1876 
.1878 

.1997 
.1994 
.1996 

.0119 
.0118 
.0118 

.0001 
.00A8 
.0002 

10,000 

150.000 

16.401,000 

a 
b 
e 

.2001 
.1997 
.1998 

.1880 
.1877 
.1879 

.1997 
.1994 
.1995 

.0117 
.0117 
.0116 

.0004 
.0003 
.0003 

10,000 

191,000 

16,592.000 

a 
b 
e 

.1908 
.1997 
.1998 

.1880 
.1878 
.1879 

.1998 
.1994 
.1995 

.0118 
.0116 
.0116 

0. 

.0003 
.0003 

10,000 

177,000 

16.769,000 

a 
b 
e 

.1998 
.1998 
.1998 

.1878 
.1876 
.1878 

.1997 
.1994 
.1996 

.0119 
.0118 
.0117 

.0001 
.0004 
.0003 

10,000 

192,000 

16, 961, 000 

a 

5 

.1999 
.1997 
.1999 

.1878 
.1874 
.1877 

.1997 
.1994 
.1096 

.0119 
.0120 
.0118 

.0002 
.0008 
.0004 

40  TEST6   OF   IRON,  STEEL,  AND   OTHER   HATERIAL& 

No.  27.— Oast  (Gun)  Iron  Bar,  No.  1— GontinaecL 


Mftxlmam 
fiber 

Number  of  rotations. 

Deflec- 
tions. 

Seta. 

stroesper 
aqusre 
inch. 

SnooeuWe. 

Total. 

Online. 

Unloaded. 

Loaded. 

Unloaded. 

Pounds. 
10,000 

179L000 

17,140,000 

Inch, 
.1999 
.19SI5 
.1999 

Inch, 
.1879 
.1875 
.1878 

Inch, 
.1886 
.1888 
.1805 

Inch. 
.0110 
.0118 
.0119 

Indt 
.0801 
.0002 

.0004 

10,000 

188,000 

17,829,000 

.1998 
.1997 
.1898 

.1878 
.1874 
.1876 

.1887 
.1888 
.1805 

.OUO 
.0110 
.0119 

.0001 
.0004 

.0008 

10,000 

177,000 

17,506,000 

.1999 
.1998 
.1997 

.1878 
.1874 
.1876 

.1887 
.1882 
.1895 

.0119 
.0118 
.0119 

.0002 
.0084 
.0081 

10.000 

100, 00* 

17,868,000 

.2000 
.1996 
.1998 

.1878 
.1874 
.1878 

.1887 
.1898 
.1806 

.0110 
.0119 
.0119 

.0088 
.0002 
.0008 

10,000 

190,000 

17,858,000 

.2001 
.1995 
.1997 

.1878 
.1876 
.1878 

.1887 
.1808 
.1885 

.0110 
.0118 
.0U9 

.0004 
.0002 
.0001 

10.000 

148.800 

17,900,800 

.2001 
.1998 
.1997 

.1878 
.1874 
.1878 

.1806 
.1898 
.1904 

.0120 
.0119 
.0118 

.0008 
.0001 
.0008 

10,000 

190,700 

18,190,600 

.1998 
.1905 
.1998 

.1877 
.1874 
.1877 

.1997 
.1908 
.1906 

.OlM 
.0110 
.0118 

.0001 
.8001 

10.000 

191,fi00 

18,882,000 

.2001 
.1998 
.1998 

.1878 
.1876 
.1876 

.1997 
.1998 
.1996 

.0119 
.0118 
.OUO 

.0004 
.0808 
.0008 

10,000 

191,000 

18,673.000 

.1999 
.1995 
.1906 

.1879 
.1876 
.1877 

.1998 
.1993 
.1996 

.0117 
.0118 
.0118 

.0003 
.0082 
.0008 

10,000 

198,000 

18,788,000 

.1997 
.1996 
.1998 

.1878 
.1875 
.1878 

.1997 
.1998 
.1906 

.0110 
.0118 
.8117 

0. 

.0082 
.0008 

10,000 

192,000 

18,958,000 

.2001 
.1996 
.1908 

.1879 
.1874 
.1876 

.1987 
.1908 
.1906 

.0118 
.0110 
.0120 

.0004 

.0008 
.0008 

10,000 

192,600 

19,160,600 

.1998 
.1997 
.1098 

.1878 
.1874 
.1877 

.1887 
.1803 
.1886 

.0119 
.0110 
.0118 

.0001 
.0004 

.0008 

10,000 

182,000 

10,382.500 

.1997 
.1998 
.1998 

.1878 
.1874 
.1878 

.1887 
.1893 
.1905 

.0110 
.0119 
.0110 

0. 

.0008 
.0088 

10.000 

193,500 

19,828,000 

.1999 
.1995 
.1998 

.1878 
.1874 
.1877 

.1998 
.1994 
.1994 

.0120 
.0120 
.0117 

.0001 
.0001 
.0084 

10,000 

187.200 

19,713,200 

.1999 
.1998 
.1998 

.1878 
.1875 
.1876 

.1998 
.1993 
.1905 

.0120 
.0118 
.0119 

.0001 
.0006 
.0006 

10,000 

193,900 

19,907.100 

.1999 
.1995 
.1998 

.1878 
.1874 
.1877 

.1908 
.1993 
.1995 

.0120 
.0119 
.0118 

.0001 
.0002 
.0008 

10,000 

187,900 

90,095,000 

.1998 
.1998 
.1998 

.1879 
.1875 
.1876 

.1997 
.1994 
.1904 

.0118 
.0119 
,0U9 

.0001 
.0002 
.0804 

10,000 

177.000 

20,272,000 

.2000 
.1998 
.1998 

.1879 
.1876 
.1876 

.1997 
.1994 
.1905 

.0118 
.0110 
.0U9 

.0088 
.0008 
.0008 

10,000 

190,000 

20,482.000 

.2000 
.1997 
.1908 

.1878 
.1874 
.1877 

.1907 
.1994 
.1996 

.0U9 

.oiao 

.0U8 

.0008 
.0008 

.0008 

10.000 

190,500 

20,852,500 

e 

.1998 
.1998 
.1999 

.18W 

.1875 
.1877 

.1907 
.1993 
.1996 

.0U8 
.0118 
.0118 

.0001 
.0008 

.0804 

Bur  re 

nored  from  n 

Acblne  a 

ffldafterwa 

rd  ruptured  by  tensile 

test. 

TESTS  OF  UE^ONy  STEEL,  AND   OTHEH  MATERIALS. 

No,  28.— Oast  (Gtm)  Iron  Bar,  No.  2. 

Diameter,  V.    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33^^ 
Deflections  measured  on  chord  of  10^^ 


641 


Mazimum 

.fiber 
stresa  per 

l^ntnber  of  rotatione. 

MicEometer  readiniES  for  defleetiims. 

Defleo- 
tlons. 

Sets. 

Sacoesalve. 

TotaL 

OnUne. 

Unloaded. 

Loaded. 

Pounds. 
25,000 

26,000 

0 

4,700 

0 
4,700 

a 
b 

e 

IneK 
.1901 
.2014 
.2022 

Inch           Inch. 
.1641           .1055 
.1657           .1066 
.1658           .1868 

Barruptaied. 

Inch. 
.0314 
.0308 
.0310 

Inch. 
.0036 
.0049 
.0064 

No.  29.— Oast  (Gun)  Iron  Bar,  BTo.  3. 

Diameter,  V.    Speed  of  rotation,  400  per  minnte. 
Length  between  end  bearings,  33^^ 
Deflections  measared  on  chord  of  10". 


Marinram 
fiber 

Number  of  rotations. 

Deflec. 
tiona. 

Sets. 

SBreaa  per 

aqaare 
InGh. 

SacoeaaiTe. 

Total. 

Online. 

Unloaded. 

Loaded. 

Unloaded. 

Pounds, 
20,000 

0 

0 

a 
b 

e 

ImK 
.1969 
.2000 

.2012 

JimA. 
.1716 
.1728 
.1730 

Inch. 
.1966 
.1979 
.1981 

Inch, 
.0249 
.0261 
.0251 

Inch. 
.0024 
.0030 
.0031 

90,000 

26,000 

26,000 

a 
b 

0 

.1996 
.2000 
.2000 

.1700 
.1708 
.1696 

.1980 
.1081 
.1980 

.0280 
.0278 
.0288 

.0016 
.0019 
.0020 

2Q.000 

1,400 

26,400 

Bar  ruptured. 

H.  Ex.  14—41 


642  TBSTS   OF   IBON,  STEEL,  AND   OTHER  MATEBIAL8« 

l^o.  30.-^Cast  (Gun)  Iron  BiJi,  No.  4. 

Diameter,  V\    Speed  of  rotation,  400  per  minate. 
Length  between  end  bearings,  33''. 
Deflections  measared  on  chord  of  10'^ 


fiber 

stress  per 

square 

inch. 

Nanber  of  rotetSons. 

Miorometer  readings  for  deflections. 

Defleo- 
tions. 

Sets. 

Suooessive. 

Total. 

Online. 

Unloaded. 

Loaded. 

Unloaded. 

Poundt. 

lfi,000 

0 

0 

a 

b 
c 

Inch. 
.1089 
.1091 
.1992 

Inch. 
.1798 
.1796 
.1794 

Inch. 
.1976 
.1977 
.1976 

Inek, 
.0188 
.0183 
.0181 

InA. 

.6013 
.0014 
.0017 

15,000 

25,000 

25^000 

a 
b 
e 

.19i» 
.1986 
.1986 

.1796 
.1796 
.1790 

.1982 
.1980 
.1977 

.0187 
.0187 
.0187 

.0007 
.0006 
.0009 

15,000 

25,000 

50,000 

a 
b 

e 

.1992 
.  1989 
.1986 

.1794 
.1792 
.1790 

.1983 
.1980 
.1977 

.0189 
.0188 
.0187 

.0009 
.0009 
.0008 

15^000 

.    25,000 

76,000 

b 
e 

.1988 
.1986 
.1987 

.1796 
.1794 
.1789 

.1962 
.1961 
.1977 

.0187 
.0187 
.0188 

.0006 

iooio 

15,000 

25.000 

100,000 

a 
b 
c 

.1984 
.1990 
.1987 

.1796 
.1794 
.1789 

.1968 
.1981 
.1978 

.0188 
.0187 
.0169 

.0001 
.0006 

.0006 

15^000 

25,000 

125,000 

a 
b 
c 

.1988 
.1990 
.1986 

.1796 
.1793 
.1791 

.1982 
.1961 
.1978 

.0187 
.0186 
.0187 

.0006 

.0669 
.0607 

15,000 

26,000 

150,000 

a 
b 
e 

.1985 
.1987 
.1987 

.1794 
.1793 
.1789 

.1982 
.1980 
.1978 

.0188 
.0167 
.0189 

.0006 

.0007 
.0009 

IB.  000 

25,000 

176,000 

a 
b 
e 

.1989 
.1990 
.1986 

.1794 
.1798 
.1790 

.1983 
.1981 
.1978 

.0169 
.0188 
.9188 

.0006 
.0009 

.0007    i 

15,000 

25,000 

200,000 

a 
b 
e 

.1992 
.1987 
.1986 

.1795 
.1798 
.1789 

.1984 
.1981 
.1978 

.0169 
.0186 
.0189 

.6008 
.0006 
.0008 

15.000 

25,000 

225.000 

a 

b 
e 

.1990 
.1990 
.1985 

.1794 
.1793 
.1789 

.1968 
.1981 
.1978 

.0189 
.0188 
.0188 

.0667 
.0009 
.0007 

15,000 

25.000 

250,000 

a 

b 
c 

.1906 
.1990 
.1985 

.1794 
.1793 
.1787 

.1984 
.1982 
.1978 

.0190 
.0189 
.0191 

.0906 
.0016 
.0007 

15,000 

25,000 

275,000 

a 
b 
e 

.1992 
.1989 
.1986 

.1794 
.1792 
.1790 

.1963 
.1981 
.1979 

.0189 
.0189 
.0180 

.0069 
.0006 

.0007 

15^000 

25,000 

300,000 

a 
b 
e 

.1984 
.1988 
.1987 

.1794 
.1798 
.1789 

.1968 
.1962 
.1978 

.0189 
.0189 
.4)186 

.0001 
.0006 
.0009 

15,000 

50,000 

350,000 

a 
b 

0 

.1984 
.1983 
.1983 

.1789 
.1787 
.1784 

.1978 
.1977 
.1974 

.0180 
.0190 
.0190 

.6006 
.0006 

.0609 

16,000 

50,000 

400. 000 

a 

b 
e 

.1984 
.1983 
.1983 

.1789 
.1788 
.1784 

.1978 
.1977 
.1974 

.0189 
.0180 
.0190 

.0006 
.0006 

.0006 

16,000 

50,000 

450,000 

a 
b 
c 

.1985 
.1987 
.1981 

.1790 
.1789 
.1784 

.1978 
.1978 
.1974 

.0188 
.0189 
.0190 

.0007 
.0009 

.0067 

15,000 

50, 000 

500,000 

a 
b 

e 

.1980 
.1986 
.1982 

.1789 
.1786 
.1784 

.1978 
.1977 
.1974 

.0189 
.0191 
.0190 

.6662 

.0008 
.0006 

TESTS   OP   IRON,  STEEL,  AND   OTHER  MATERIALS. 

No  30.— Oast  (Gun)  Iron  Bab,  No.  4— Oontinaed. 
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ItezfaDam 
fiber 

KamberofxotatimiB. 

Hicxometer  xeadinga  for  defleotions. 

Deflec- 
tions. 

Sets. 

stTMs  per 
•qaare 

Saooefl€iT6. 

ToW. 

Online. 

Unloaded. 

IiOAded. 

Unloaded. 

F&und», 
16,000 

50.000 

550,000 

Ineh. 
.1087 
.1986 
.1981 

Inch. 
.1789 
.1788 
.1785 

IfUh. 

.1979 

•.1978 
.1974 

Jneh. 
.0190 
.0190 
.0189 

Inch, 
.0006 
.0007 
.0087 

1^000 

50,000 

600,000 

.1984 
.1985 
.1081 

.1790 
.1789 
.1784 

.1979 
.1978 
.1974 

.0189 
.0180 
.0190 

.0005 

•  0007 
.0007 

15,000 

60.000 

mm 

.1985 
.1983 
.1982 

.1780 
.1788 
.1784 

.1979 
.1977 
.1974 

.0190 
.vieO 
.0190 

.0006 
.0006 
.0008 

15.000 

60,000 

700,000 

.1984 
.1986 
.1982 

.1700 
.1788 
.1788 

.1079 
.1978 
.1874 

.0189 
.0190 
.0191 

.0005 
.0008 
.0008 

15,000 

50,000 

750,000 

.1983 
.1863 
.1988 

.1789 
.1788 
.1788 

.1079 
.1978 
.1974 

.0190 
.0190 
.0191 

.0004 
.0005 
.0009 

15,000 

226,500 

976,500 

.1986 
.1986 
.1981 

.1789 
.1787 
.1784 

.1979 
.1978 
.1974 

.0100 
.0191 
.0100 

.0006 
.0008 
.0007 

15^000 

177,600 

1.154,000 

.1980 
.1985 
.1988 

.1788 
.1788 
.1784 

.1978 
.1978 
.1974 

.0100 
.0190 
.0100 

.0002 
.0007 
.0009 

15^000 

18^500 

t 

1,348,600 

.1988 
.1986 
.1981 

.1788 
.1788 
.1784 

.1980 
.1978 
.1974 

.0192 
.0190 
.0190 

.0008 
.0008 
.0007 

15.000 

189,600 

1,688,000 

.1086 
.198H 
.1960 

.1789 
.1788 
.1786 

.1979 
.1978 
.1874 

.0100 
.0100 
.0188 

.0007 
.0008 
.0006 

16.000 

181,000 

1,724,000 

.1988 
.1986 
.1982 

.1700 
.1789 
.1787 

.1980 
.1977 
.1974 

.0100 
.0188 
.0187 

.0006 
.0009 
.0006 

15,000 

193,000 

1.017,000 

.1987 
.1986 
.1982 

.1790 
.1788 
.1786 

.1979 
.1978 
.1974 

.0189 
.0190 
.0188 

.0008 
.0008 
.0008 

15,000 

183,400 

2.100,400 

.1988 
.1986 
.1981 

.1791 
.1789 
.1786 

.1960 
.1979 
.1974 

.0189 
.0190 
.0189 

.0008 
.0007 
.0007 

15,000 

187.000 

2.288.000 

.1988 
.1964 
.1962 

.1790 
.1788 
.1784 

.1980 
.1079 
.1974 

.0190 
.0191 
.0190 

.0008 
.0005 
.0008 

15,000 

19i,000 

2.482.000 

.1982 
.1986  . 
.1982 

.1790 
.1789 
.1785 

.1980 
.1978 
.1975 

.0190 
.0189 
.0190 

.0002 
.0006 
.0007 

15,000 

196,000 

2.077.000 

.1988 
.1986 
.1982 

.1792 
.1791 
.1787 

.1981 
.1978 
.1974 

.0189 
.0187 
.0187 

.0007 
.0008 
.0008 

15,000 

181,000 

2,858,000 

.1983 
.1984 
.1982 

.1791 
.1790 
.1785 

.1979 
.1879 
.1974 

.0188 
.0189 
.0189 

.0004 
.0005 
.0008 

16.000 

188,000 

3^047.000 

.1986 
.1964 
.1982 

.1792 
.1790 
.1787 

.1960 
.1978 
.1974 

.0188 
.0188 
.0187 

.0006 
.0006 
.0008 

15,000 

190,000 

3,287.000 

.1989 
.1986 
.1981 

.1790 
.1792 
.1785 

.1981 
.1979 
.1975 

.0191 
.0187 
.0100 

.0008 
.0007 
.0006 

16,000 

190,000 

3,427.000 

e 

.1964 
.1967 
.1961 

.1790 
.1790 
.1786 

.1980 
.1979 
.107i 

.0190 
.0189 
.0189 

.0004 
.0008 
.0007 

644  TESTS   OF   IRON^  STEEL,    AND   OTHEB   MATERIALS. 

No.  30.— Oast  (Gun)  Ibon  Bab,  No.  4— Continued. 


Mazinram 

Number  of  xotfttionB. 

fiber 

strMcper 

sqiiATe 

inch. 

Defleo- 
tiona. 

Beta. 

SuooeMiTe. 

TotaL 

Online. 

Unloaded. 

Loaded. 

Unloaded. 

15,000 

198,000 

8,020,000 

a 
b 
c 

Inch. 
.1986 
.1986 

.1982 

Ineh, 
.1790 
.1790 
.1786 

Inch. 
.1960 
.1979 
.1975 

Ineh. 

.0190 
.0189 
.0180 

Inch. 
.0006 
.0006 

.0007 

15.000 

103,000 

3,813,000 

a 
b 
e 

.1982 
.1986 
.1988 

.1790 
.1792 

.1786 

.1979 
.1979 
.1976 

.0180 
.0187 
.0189 

.0003 
.0QP7 
.0U06 

15,000 

187,000 

4,00^000 

a 
b 
e 

.1988 
.1987 
.1982 

.1790 
.1790 
.1784 

.1981 
.1980 
.1976 

.0191 
.0190 
.0191 

.0007 
.0007 
.0007 

16,000 

194,000 

4,194,000 

a 
b 
e 

.1987 
.1984 
.1968 

.1792 
.1788 
.1787 

.1980 
.1978 
.1975 

.0188 
.0190 
.0188 

.0007 
.0006 
.0006 

15,000 

80,000 

4,280,000 

a 
b 
e 

.1986 
.1984 
.1083 

.1792 
.1789 
.1788 

.1982 
.1979 
.1975 

.0190 
.0190 
.0187 

.0004 
.0006 
.0006 

15,000 

170,000 

4,466,000 

a 
b 
e 

.1985 
.1984 
.1984 

.1784 

.1980 
.1978 
.1975 

.0190 
.0189 
.0191 

.0005 
.0006 
.0009 

15^000 

191,000 

4,647,000 

a 
b 
e 

.1983 
.1984 
.1983 

.1789 
.1790 
.1787 

.1988 
.1979 
.1975 

.0103 
.0189 
.0188 

.0001 
.0005 
.0006 

15,000 

186,000 

4.833,000 

a 
b 
c 

.1984 
.1986 
.1983 

.1700 
.1798 
.1788 

.1981 

.1979- 

.1974 

.0191 
.0186 
.0186 

.0003 

.0006 
.0009 

15,000 

102,000 

5,025,000 

a 
b 
e 

.1988 
.1085 
.1U3 

.1793 
.1791 
.1786 

.1982 
.1979 
.1975 

.0189 
.0188 
.0189 

.0006 
.0006 
.0006 

15^000 

192,600 

^  217, 500 

a 
b 
e 

.1990 
.1988 
.1984 

.1795 
.1796 
.1791 

.1962 
.1983 
.1976 

.0187 
.0187 
.0186 

.0008 
.0006 
.0006 

16,000 

193,500 

5,4U,000 

a 
b 
e 

.1987 
.1990 
.1984 

.1793 
.1793 
.1789 

.1086 
.1983 
.1978 

.0190 
.0190 
.0188 

.0004 

.0007 
.0006 

15,000 

176,000 

5,586,000 

a 

b     • 
e 

.1903 
.1992 
.1086 

.1799 
.1796 
.1790 

.1985 
.1985 
.1979 

.0186 
.0189 
.0189 

.0008 

.0007 
.0007 

15,000 

194,000 

6,780,000 

a 
b 

e 

.1990 
.1990 
.1984 

.1795 
.1794 
.1790 

.1982 
.1983 
.1977 

.0187 
.0180 
.0187 

.0008 
.0007 
.0007 

15.000 

192.000 

6,972,000 

a 
b 
e 

.1988 
.1989 
.1985 

.1794 
.1704 
.1790 

.1982 
.1963 
.1977 

.0188 
.0189 
.0187 

.0001 
.0006 
.0006 

15,000 

186,000 

6, 157, 000 

a 
b 
e 

.1986 
.1992 
.1985 

.1795 
.1796 

.1790 

.1968 
.1984 
.1978 

.0188 
.0189 
.0188 

.0002 
.0008 

.0007 

16,000 

109,000 

6,266,000 

Barr 

Bated  86  hoi 

irs. 

.......... 

15,000 

0 

6,268,000 

a 
b 
e 

.1966 
.1960 
.1987 

.1794 
.1794 
.1789 

.1983 
.1984 
.1978 

.0189 
.0190 
.0189 

.0002 
.0006 
.0009 

15,000 

167,000 

6,433,000 

a 
b 

e 

.1992 
.1990 
.1986 

.1706 
.1795 
.1791 

.1984 
.1984 
.1978 

.0180 
.0180 
.0187 

.0008 
.0006 

.0007 

16,000 

191«000 

6,624,000 

a 
b 
e 

.1990 
.1901 
.1964 

.1793 
.1798 
.1789 

.1963 
.1988 
.1978 

.0190 
.0190 
.0189 

.0007 
.0006 
.0006 

TESTS   OP   IBON,    8TEBL,    AND   OTHER   MATEEIAL8.  645 

No.  30. — Oast  (Gun)  Ibon  Bab,  No.  4— Gontinaed. 


Mazimam 

fllwr 
stntsper 

NomberofrotatUmB. 

Micrometer  readings  for  deflectiOBa. 

Befleo. 
tions. 

Seta. 

Sacoesalve. 

Total. 

Online. 

Unloaded. 

Loaded. 

Unloaded. 

Poundi. 
10,000 

188,000 

6,807.000 

a 
b 
e 

Inch. 
.1064 
.1990 
.1986 

Inch. 
.1796 
.3797 
.1791 

Iwh. 
.1982 
.1983 
.1978 

Inch. 
.0187 
.0186 
.0187 

Inch. 
.0002 
.0007 
.0008 

is^ooa 

180.100 

6.006.100 

a 
h 

0 

.1984 
.1900 
.1967 

.1796 
.1798 
.1780 

.1963 
.1984  . 
.1970 

.0187 
.0186 
.0100 

.0001 
.0006 
.0008 

15,000 

100^800 

7.106.400 

Bar  rested  15  hoars. 

IS.  000 

0 

7.196,400 

a 
b 
e 

.1987 
.1990 
.1967 

.1767 

:i?S 

.1084 
.1084 
.1979 

.0187 
.0187 
.0189 

.0008 
.0006 
.0006 

16.000 

184,600 

7.880.000 

a 
b 
c 

.1968 
.1988 
.1986 

.1794 
.1794 
.1790 

.1984 
.1984 
.1978 

.0190 
.0100 
.0188 

.0004 
.0004 
.0008 

15,000 

IW^OOO 

7, 570, 000 

a 
b 
c 

.1091 
.1990 
.1986 

.1793 
.1795 
.1789 

.1984 
.1984 
.1979 

.0101 
.0188 
.0100 

.0007 
.0006 
.0007 

15,000 

187.000 

7.757.000 

a 
b 
e 

.1986 
.1991 
.1985 

.1795 
.1797. 
.1789 

.1988 
.1984 
.1979 

.0188 
.0187 
.0100 

.0008 
.6007 
.0006 

15.000 

181,500 

7.038.600 

a 
b 
e 

.1992 
.1990 
.1985 

.1796 
.1793 
.1790 

.1984 
.1984 
.1978 

.0180 
.0191 
.0188 

.0008 
.0006 
.0007 

15.000 

104.000 

8,132,500 

a 
b 

0 

.1985 
.1992 

.1987 

.1793 
.1796 
.1790 

.1064 
.1984 
.1979 

.0191 
.0189 
.0180 

.0001 
.0008 
.0008 

15,000 

162.500 

8,295,000 

a 
b 
e 

.1993 
.1990 
.1985 

.1798 
.1795 
.1791 

.1984 
.1984 
.1979 

.0191 
.0189 
.0188 

.000» 
.0006 
.0006 

15,000 

175.000 

8.470.000 

a 
b 

e 

.1992 
.1988 
.1986 

.1794 
.1706 
.1790 

.1964 
.1984 
.1978 

.0100 
.0188 
.0188 

.0008 
.0005 
.0008 

15.000 

02,870 

8;  662. 870 



Ban 

•ested  12  hoars. 

15,000 

0 

8.662.870 

a 
b 
e 

.1992 
.1990 
.1966 

.1704 
.1706 
.1790 

.1984 
.1985 
.1979 

.0100 
.0100 
.0180 

.0008 
.0006 
.0007 

15,000 

62.280 

8,625,100 

Ban 

-ested  12  hoars. 

15.000 

0 

8.626,100 

a 
b 
e 

.1985 
.1900 
.1988 

.1796 
.1797 
.1790 

.1983 
.1985 
.1979 

.0187 
.0188 
.0180 

.0002 
.0006 
.0000 

15.000 

177,100 

8.802,200 

a 
b 
e 

.1985 

»      .1988 

.1987 

.1708 
.1707 
.1700 

.1984 
.1985 
.1079 

.0101 
.0188 
.0180 

.0001 
.0003 
.0008 

16^000 

168.800 

8,971,000 

a 

b 

0 

.1998 
.1903 
.1987 

.1794 
.1795 
.1790 

.1984 
.1985 
.1979 

.0100 
.0100 
.0188 

.0000 
.0006 
.0008 

15,000 

174.500 

9.145.600 

a 
b 

c 

.1986 
.1992 
.1987 

.1798 
.1794 
.1789 

.1984 
.1985 
.1980 

.0191 
.0101 
.0101 

.0008 

.0007 
.0007 

15,000 

180.600 

9.386.000 

a 
b 
e 

.1908 
.1092 
.1967 

.1794 
.1796 
.1790 

.1986 
.1086 
.1980 

.0101 
.0100 
.0190 

.0006 
.0007 
.0007 

646  TESTS  OP  IRON,  STEEL,  AND   OTHEB  MATERIALS. 

Ko.  30.— Oast  (GtrN)  Iron  Bar,  No.  4— Continaed. 


Masimam 
fiber 

per 
square 


Kiimber  of  rotetioiiB. 


Snooeedve.       Total. 


Online.  ITnloaded.  Loaded.    Unloaded. 


Ifiorometer  readlnga  fbr  defiections. 


Befleo- 


Seta. 


Pottfidf. 
16,000 


15,000 
15,000 
15,000 
16,000 
16,000 
15,000 
15,000 
15,000 


177,600 
179,500 
177,000 
186,160 

0 
158,150 
179,500 
181,500 
180.000 


0,503,600 
0,883,000 
9,800,000 
10,048,160 
10,048,160 
10,205,000 
10,884,500 
10.586,000 
10,746,000 


Inch. 
.1086 
.1000 
.1086 

.1088 
.1900 
.1986 

.1989 
.1990 
.1988 


Ineh, 
.1796 
.1797 
.1790 

.1794 
.1795 
.1788 

.1794 
.1706 
.1788 


Inch, 
.1984 
.1984 
.1978 

.1986 
.1986 
.1980 

.1986 
.1986 
.1960 


Jnek. 
.0101 
.0187 
.0188 

.0191 
.0190 
.0192 

.0191 
.0190 
.0192 


InOu 
.0002 
.0006 
.0066 

.0003 


Bar  reated  12  boors. 


.1008 
.1992 
.1986 

.1797 
.1797 
.1792 

.1986 
.1986 
.1979 

.0188 
.0188 
.0187 

.1098 
.1992 
.1986 

.1796 
.1796 
.1790 

.1964 
.1985 
.1980 

.0189 
.0187 
.0190 

.1990 
.1990 
.1987 

.1706 
.1796 
.1790 

.1966 
.1964 
.1979 

.0190 

.1908 
.1902 
.1986 

.1794 
.1796 
.1789 

.1964 
.1964 
.1979 

.0190 
.0189 
.0190 

.1991 
.1993 
.1986 

.1794 
.1793 
.1790 

.1984 
.1984 
.1978 

.0190 
.0191 
.0188 

.0008 


.0007 


Bar  atUl  under  teat. 


TESTS  OF   IBON,  STEEL.  AND   OTHER   MATERIALS. 
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CAST-IRON. 

SAND  AND  CHILLED  CASTINGS. 


MODULUS  OF  ELASTICITY  UNDER  COMPRESSION  LOADS. 
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TESTS   OF  IRON,  STEEL,  AND   OTHER  BCATERIALS. 

No.  2770. 

Saio)  Gasting. 
Length,  12''.97. 
Diameter,  3''. 

Sectional  area,  7.069  sqaare  inches. 
Gauged  length,  lO''. 


651 


Applied  loAds. 

In  gauged  length. 

Remarks. 

Total. 

pQvndt. 

7,060 

35.345 

70,600 

106,035 

141,380 

176. 725 

212,070 

247,415 

282,760 

85,345 

70,800 

108,035 

141,880 

176,725 

212,070 

247,415 

212,070 

176, 725 

141. 380 

108,035 

70,600 

35.345 

282,780 

818.105 

853,450 

318, 105 

282,760 

247,415 

212, 070 

176,726 

141,380 

106,085 

70,600 

35.845 

35,846 

70,600 

108,085 

141,880 

178,726 

212,070 

247,416 

282,760 

818,105 

853,460 

888,796 

424,140 

888,796 

353,450 

318, 105 

282,760 

247,415 

212, 070 

176,725 

141,380 

106,035 

70,600 

35,845 

7.060 

7,089 

35.345 

70,880 

106, 085 

141.880 

178,725 

212,070 

247,415 

Per  square 
inch. 

Comproe- 
sion. 

Set 

Poftndf. 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
30,000 
85,000 
40,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
30.000 
25,000 
20,000 
15,000 
10.000 
6.000 
411.000 
45,000 
50.000 
45,000 
40.000. 
35.000 
30,000 
25.000 
20,000 
15,000 
10,000 
5,000 
5,000 
10,000 
15,000 
20,000 
26,000 
80,000 
85,000 
40,000 
45,000 
60,000 
55,000 
60,000 
65,000 
60.000 
46,000 
40,000 
35,000 
30,000 
26,000 
20,000 
15,000 
10,000 
5,000 
1,000 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 

Inch. 

0. 

.0028 
.0063 
.0099 
.0135 
.0174 
,0222 
.0279 
.0350 
.0181 
.0182 
.0193 
.0224 
.0256 
.0289 
.0323 
.0295 
.0204 
.0284 
.0205 
.0172 
.0136 
.0362 
.0470 
.0651 
.0626 
.0596 
.0669 
.0538 
.0507 
.0475 
.0442 
.0404 
.0363 
.0349 
.0380 
.0412 
.0444 
.0474 
.0506 
.0689 
.0574 
.0611 
.0887 
.0888 
.1172 
.1148 
.1121 
.1093 
.1064 
.1083 
.1002 
.0070 
.0936 
.0899 
•0858 
.0813 

Inch. 
0. 

.00021 

.0007 

.0011 

.00151 

.0022f 

.0037 

.0061 

.0106  J 

Initial  load. 

E= 15,284,000  pounds. 

After  8  minutes. 
After  1  hour. 

.0108 

.0327 

.0772 
.0768 
.0765 

.0788 
.0820 
.0851 
.0882 
.0914 
.0947 
.0978 

652  TESTS   OF  IRON,  STEEL,  AND   OTHER  liATERIALS. 

No.  2770— Continued. 


lu  ganged  1«B^. 

Remarit*. 

TotoL 

PerBQWure 

Compres- 
Bion. 

Set 

Poundt. 
282,760 
247,416 
212,070 
176,726 
141,880 
106.086 
70,600 
86,846 
86,346 
70.600 
86,34«i 

40,000 

86.000 

80,060 

261000 

20,000 

1^000 

10,000 

6^000 

6,000 

10.000 

6,000 

Inch. 
.  1012 
.0066 
.0067 
.0020 
.0800 
.0867 
.0686 
.0800 
.0702 
.0828 
.0788 

Jim*. 

.0770 

.0760 

TESTS   OF   IRON,  STEEL^  AND   OTHER   MATERIALS. 
No.  2778. 

Chilled  OASTiNa. 
Length,  11^67. 
Diameter,  2".9B. 

Sectional  area,  6.83  square  inches. 
Gauged  length,  W. 


653 


In  gMged  length. 

Bemarks. 

Totel. 

Persqiutfe 
inch. 

ftion. 

Set. 

Pounds. 

6^880 

84,150 

68,800 

102,460 

136,600 

170, 750 

204,900 

239.050 

273,200 

34.160 

68,300 

102,450 

136,600 

170,760 

204,900 

239,050 

304,900 

170,750 

196,600 

102,450 

68,800 

84,150 

278,200 

807,850 

841,500 

807,350 

278.200 

239,060 

204,900 

170,760 

186,600 

102.460 

68,300 

84,160 

84,160 

68;300 

102,460 

136,600 

170,760 

204,900 

230,050 

273.200 

807,860 

841,600 

876,660 

409,800 

448,960 

478^100 

448,950 
400,800 
876,660 
841,600 
807,860 
278,200 
289,050 

170,' 760 
186,600 
102,460 
68,300 
84.160 

84,160 
68,800 
102^460 
186^600 

Pounds. 
1,000 
5,000 
10,000 
16^000 
20,000 
20,000 
80,000 
36,000 
40,000 
6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
86,000 
30,000 
25,000 
20,000 
15,000 
10.000 
6,000 
40,000 
40,000 
00,000 
46^000 
40,000 
85.000 
30,000 
26,000 
20,000 
15,000 
10,000 
6,000 
6,000 
10,000 
16,000 

i:ss 

80,000 
85,000 
40,000 
46,000 
60,000 
06,000 
60,000 
60.000 
70,000 
70,000 
65.000 
60,000 
05,000 
50,000 
40.000 
40,000 
80.000 
80,000 
25.000 
20,000 
16,000 
10,000 
5,000 
1,000 
^000 
10,000 
16,000 
30,000 

Inch. 

0. 

.0022 
.0060 
.0078 
.0107 
.0184 
.0168 
.0190 
.0217 
.0083 
.0060 
.0087 
.0118 
.0140 
.0166 
.0192 
.0167 
.0142 
.0117 
.0090 
.0064 
.0080 
.0217 
.0240 
.0270 
.0262 
.0227 
.0202 
.0177 
.0153 
.0120 
.0099 
.0073 
.0042 
.0039 
.0067 
.0000 
.0120 
.0147 
.0172 
.0198 
.0223 
.0249 
.0277 
.0807 
.0348 
.0388 
.0435 
.0444 
.0422 
.0397 
.0373 
.0849 
.0825 
.0209 
.0274 
.0248 
.0222 
.0194 
.0167 
.0188 
.0106 

Inch, 

0. 

.0001 
.0003 
.0004 
.0006 
.0007 
.0008 
.0010 
.0013 

Initial  load. 
^E— 19,281,000  ponnda. 

After  6  minntea. 
Alters  minatea. 

.0012 

.0018 

.0088 
.0048 

.0080 
.0079 

.0100 
.0127 
.0164 
.0182 

654  TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  2778— Continued. 


Applied  loads. 


Total. 


Per  square 
incn. 


In  ganged  length. 


Compres- 
sion. 


Set 


Bemarks. 


Powndt, 
170,750 
204,000 
230,050 
273,200 
307,850 
341,500 
375,650 
400,800 
443,950 
478,100 
tf83,000 


6,830 

68,800 
136,600 
204,000 
273,200 
341,500 
400,800 
478, 100 
640,400 
478,  lOO 
409,800 
341.500 
273,200 
204,900 
136,  600 
68, 300 
68,300 

136,600 

204,000 

273,200 

841,500 

409,800 

478,100 

546,400 

478,100 

400,800 

341,500 

273,200 

204,000 

136,600 

68,300 

6,830 
278,200 
136.600 


Poundt. 
25,000 
30,000 
35,000 
40.000 
45,000 
60,000 
55.000 
60,000 
65,000 
70,000 
100,000 


1,000 

10,000 
20,000 
30, 000 
40.000 
50,000 
60,000 
70,000 
80,000 
70,000 
60, 000 
50.000 
40,000 
30,  COO 
20,000 
10.000 
10, 000 

20,000 

30.000 

40,000 

60,000 

60,000 

70,000 

80,000 

70,000 

60,000 

50,000 

40,000 

30,000 

20,000 

10,000 

1,000 
40,000 
20,000 


Inch, 

.0206 
.0232 
.02.57 
.0284 
.0310 
.0337 
.0362 
.0890 
.0418 
.0440 


Ineh. 


.0048 


.0690 
.0741 
.0793 
.0847 
.0900 
.0056 
.1016 
.1076 
.1029 
.0081 
.0032 
.0881 
.6827 
.0770 
.0710 
.0693 
.0698 
.0748 
.0744 
.0795 
.0796 
.0848 
.0840 
.0902 
.0902 
.0967 
.0957 
.1018 
.1018 
.  1072 
.1078 
.1027 
.1027 
.0979 
.0980 
.0030 
.0930 
.0879 
.0879 
.0625 
.0826 
.0768 
.0768 
.0710 
.0708 


Kaximnm  load  apidied. 
Micrometer  not  in  po- 
sition at  the  time. 

Micrometer  again  in  po- 
sition. 


.0650 


.0850 
.0750 


.0650 


.0650 


After  2  minntee. 
After  2  minutes. 
After  2  minntes. 
After  2  minutes. 
Aftet  2  minntes. 
After  2  minutes. 
After  2  minutes. 
After  2  minutes. 
After  2  minutes. 
After  2  minutes. 
After  2  minutes. 
After  3  minutes. 
After  2  minutes. 
After  2  minutes. 
After  2  minutes. 


Metal  somewhat  rough- 
ened on  cylindrical 
snrfaco  near  one  end 
of  the  specimen. 


TESTS  OP  IKON,  STEEL,  AND   OTHER   MATEBIAL8. 
Ko.  2896. 

Sand  OAsxiNa. 
Length,  12''.78. 
Diameter,  ^'. 

Sectional  area,  12.566  square  inches. 
Ganged  length,  1(K'. 
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Applied  loadn. 

In  gauged  length. 

Bemarks. 

TotoL 

Per  square 

Comprea- 
Hlon. 

Set. 

12,666 
62.830 
126,660 
188,480 
261,320 
814,180 
876,060 
480,810 
602,640 
565^470 
628,800 

601,180 
.763,060 

Pottfid«. 

1,000 

6,000 
10,000 
16,000 
20.000 
26,000 
80,000 
36,000 
40,000 
46,000 
60,000 

6.000 
10,000 
20,000 
30,000 
40,000 
80,000 
20,000 
10,000 

6,000 
66,000 
60,000 

0. 

.0026 
.0060 
.0005 

..0132 
.017a 
.0224 
.0200 
.0388 
.0632 
.0746 
.0445 
.0476 
.0587 
.0600 
.0668 
.0613 
.0553 
.0400 
.0455 
.1026 
.1847 

0. 

0002 
.0005 

0010 
.(016 
.0024 

0042 

0074 
.0136 
.0246 
.0420 

Initial  load. 

I  E  =15.284,000  pounds. 

. 

After  2  minutes. 

.0423 
.0662 
.0043 
.0841 

6,000 
10,000 
20,000 
30,000 
40.000 
30,000 
20,000 
10,000 

5,000 

.0066 
.0007 
.1058 
.1121 
.1187 
.1188 
.1074 
.1010 
.0076 

.0843 

Test  discontinned. 


656  TESTS  OP  IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  2896. 

Chilled  OASTma* 

Length,  ir'.75. 

Diameter,  3^^93. 

Seetional  area,  12.13  square  inches. 

Gauged  length,  1(K'. 


Applied  loads. 

Inicuiged  length. 

TotiO. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Poundt. 
12,130 
60,660 
121,300 
181,950 
242,000 
303,250 
863,900 
434,550 
485,200 
545,850 
606,500 

667,150 
277,800 

Poundt, 
1.000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
35,000 
40.000 
45,000 
50,000 
6.000 
10,000 
30,000 
30.000 

4o,oo(r 

30.000 
20.000 
10,000 

5.000 
55,000 
60,000 

5.000 
10,000 
20,000 
80,000 
40,000 
80.000 
20,000 
10,000 

5,000 

Inch. 

0. 

.0018 
.0047 
.0075 
.0103 
.0182 
.0161 
.0189 
.0218 
.0240 
.0282 
.0041 
.0069 
.0122 
.0177 
.0229 
.0180 
.0127 
.0072 
.0043 
.0321 
.0366 
.0069 
.0098 
.0152 
.0206 
.0257 
.0210 
.0157 
.0102 
.0072 

Inek. 
0. 

.0000 
.0002 
.0003 
.0003 
.0006 
.0007 
.0009 
.0011 
.0014 
.0021 

InitinlliMd. 

Xs  18,519,000  pounds. 

.0090 
.0081 
.0048 

.004» 

Test  discontinued. 


TESTS  OF  IBOK9  STEEL,  AND  OTHER  MATEBIALS. 
No.  2897. 

Sand  Oasthyg. 
Length,  W.OL 
Diameter,  2'^500. 

SectioDal  area,  4.909  sqaare  inches. 
Ganged  length,  W. 
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IngtngedleiiKlli. 

Bemwks. 

ToteL 

ParMQMQ 
inoJi. 

CompreB- 
Bion. 

Set 

PotttMte. 

4,909 

24,546 

49,090 

73,086 

90^180 

122,725 

147,370 

171.815 

190.800 

330,906 

346,450 

309.995 

394,640 

646,000 

Poundi. 

1,000 

6.000 

10,000 

16,000 

30.000 

36^000 

80,000 

86.000 

40,000 

46.000 

60.000 

66.000 

00.000 

1U.020 

JfM*. 

a 

.0030 
.0068 
.0085 
.0110 
.0160 
.0185 
.0310 
.0200 
.0815 

.oon 

.0470 
.0008 

Inch. 

0. 

0. 

.0008 
.0000 
.0009 
.0013 
.0017 
.0024 
.0036 
.0068 
.0092 
.0150 
.0247 

InitUllMuL 
B= 17,078,000  ponnds. 

Ultimate  ttrengtta. 

Fractured  with  a  loud  report  into  four  principal  fragments.  A  shear- 
ing fracture  occurred  near  one  end,  the  plane  of  fracture  making  an 
angle  of  30^  with  the  axis  of  the  specimen,  or  WP  with  the  end  surface 
of  the  specimen. 

The  metal  on  each  side  of  this  surface  was  perceptibly  warmed  at  the 
time  of  rupture. 

2^0.  2898. 

Chilled  Oastino. 
Length,  12^03. 
Diameter,  2^^46. 

Sectional  area,  4.753  square  inches. 
(Gauged  length,  W. 


Applied  loeds. 

In  gftnged  length. 

BemATki. 

TotAL 

Per  square 
inoli. 

Compree- 
eion. 

Set. 

PciMub. 

4,758 

28,706 

47.580 

71,396 

96,000 

U8,825 

142,600 

100.856 

190,120 

218.885 

237,060 

201,416 

285,180 

00^000 

Pounds, 

1,000 

6,000 

10,000 

16,000 

20,000 

25.000 

30.000 

36,000 

40,000 

46,000 

60.000 

66.000 

60^000 

127,290 

Ineh. 

0. 

.0021 
.0047 
.0076 
.0104 
.0129 
.0168 
.0180 
.0206 

!0303 
.0284 
.0813 

Inch, 

0. 

0. 

.0002 
.0002 
.0003 
.0008 
.0003 
.0006 
.0000 
.0007 
.0000 
.0010 
.0014 

InitUlloed. 
£  =  10,887.000  pounds. 

Ultlnuite  strength. 

Failed  at  the  upper  end  of  the  casting  with  oblique  shearing  fractures. 
The  upper  ends  of  the  castings  w^re  not  chilled,  except  at  the  circum.- 
ference. 
Depth  of  chill,  ''.08  to  M3, 
H.  Ex.  14 i2 


658  TESTS   OF   IRON,  STEEL,  AND   OTHER    MATERIALS. 

No.  2899. 

Sand  Oastino. 
Length,  12''.58. 
Diameter,  2". 

Sectiotial  area,  3.1416  square  inches. 
Gauged  length,  W. 


Applied  loadA. 

In  gauged  length. 

Bemarka. 

Total. 

Per  square 
incn. 

Coropres- 
iiion. 

Set 

Inch. 

0. 

.0003 
.0006 
.0010 
.0012 
.0016 
.001?* 
.0026 
.0034 
.0054 
.0086 
.0130 
.0233 

Pounds. 

8.142 

15.708 

31, 416 

47,124 

02,832 

78,540 

94,248 

109,956 

125,664 

141,372 

157,  080 

ir2.788 

188,406 

322,500 

Pounds, 

1,000 

5,000 

10,000 

15,000 

20.000 

25,000 

30,000 

85,000 

40,000 

45,000 

50.000 

55,000 

60,000 

102,650 

Inch. 

0. 

.0023 
.0056 
.0087 
.0114 
.0150 
.0182 
.0216 
.0261 
.0302 
.0366 
.0454 
.0587 

IniUalload. 
1 

E  =  17,767,000  pounda. 
Ultimate  strength. 

Failed  by  triple  flexure. 
Uniform  gray  granular  fracture. 

No.  2900. 

Chilled  Casting. 
Length,  12''.20. 
Diameter,  r'.96. 

Sectional  area,  3.017  square  inches. 
Gauged  length,  10". 


AppUod  loada. 

In  ganged  length. 

Bemarka. 

TotaL 

Per  square 
Inch. 

Compres- 
sion. 

Set 

Poundt. 

Pounds. 

Inch. 

In4ih. 

8,017 

1.000 

0. 

0. 

Initial  load. 

16,085 

5.000 

.0020 

0. 

" 

30,170 

10,000 

.0047 

.0002 

45,255 

15,000 

.0074 

.0003 

60.340 
75,425 

20.000 
25.000 

.0100 
.0186 

.0005 
.0005 

E=:  19,886.000  ponnda. 

90,510 

30,000 

.0162 

.0005 

105.596 

85,000 

.0177 

.0006 

120.680 

40,000 

.0202 

.0006 

135,766 

45,000 

.0227 

.0008 

150,850 

50.000 

.0254 

.0009 

165,  935 

55,000 

.0279 

.0010 

181,020 

60.000 

.0305 

.0013 

419. 100 

188,910 

Surface  (white,  chilled)  metal  flaked  off  3"  from  the  top  end  of  the 
casting,  oblique  fractures  finally  separating  the  metal. 
Depth  of  chill,  'M2  to  ^^20.    Interior  metal,  hard,  fine  granular. 


TESTS  OF  IBON^  STEEL,  AND   OTHEB  MATERIALa 
No.  2901. 

Sand  GASTma. 
Length,  12''.79. 
Diameter,  1^^505. 

Sectional  area,  1.779  square  inches. 
Gauged  length,  W. 
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ApiOiedloiida. 

In  ffaaged  length. 

Bemarks. 

ToUL 

PeTMiure 
inch. 

ComprM- 
■ion. 

Set. 

Powndt. 

Pcundi. 

Inch, 

JtMA. 

1.734 

975 

Ol 

0. 

Initial  loAd. 

8.070 

4,875 

.0022 

0. 

17.340 

9,760 

.0062 

.0804 

28,010 

14,820 

.0083 

.0008 

34.880 
48,350 

10.480 
24.370 

.0115 
.0145 

.0010 
.0013 

£=17,861,000  pounds. 

52»090 

20.240 

.0178 

.8017 

80,090 

34,110 

.0212 

.0023 

88,380 

38,900 

.0350 

.8037 

7a  030 

48.880 

.0202 

.0052 

88.700 

48.735 

.0345 

.0070 

05,370 

53.810 

.0420 

.0112 

104.040 

58,480 

.0520 

.0178 

180.200 

90.060 

Ultimftie  strength. 

Failed  by  triple  flexure. 
Uniform  gray  iracture. 


No.  2902. 


Ohilled  GASTINa. 
Length,  12'M0. 
Diameter,  1^^48. 

Sectional  area,  1.72  square  inches. 
Gauged  length,  W. 


AppUedloftda. 

In  gMLged  length. 

Bemarks. 

TotiO. 

Per  square 
inoh. 

Compres* 
sion. 

Set. 

PlMMdl. 

Pimndt. 

IncK 

Inch. 

1,720 

1,000 

0. 

0. 

Initial  iMd. 

8,800 

5,000 

.0018 

-  .0001 

17.900 

10.000 

.0048 

-.0001 

35,800 

15,000 

.0070 

0. 

34.400 
43,000 

20,000 
25^000 

.0005 

.0120 

.0002 
.0002 

•B =20,488,000  poonds. 

51.800 

30.000 

.0146 

.0003 

88,200 

35,000 

.0170 

.0008 

88.800 

40,000 

.0106 

.0005 

77,400 

45.000 

.0210 

.0006 

88,000 

50.000 

.0848 

.0006 

H800 

55,000 

.0287 

.0007 

108,200 

80,000 

.0293 

.0009 

^300 

133,310 

Ultimnte  atrength. 

Failed  by  triple  flexure,  the  metal  flaking  off  the  concave  side  at  the 
middle,  before  flnal  rupture. 

White  metal  at  the  circumference  "M  thickness ;  the  center  of  bar 
a  hard,  gray,  fine  granular  metal. 


660  TESTS  OF  IBON,  STEEL,  AND  OTHER   MATERIALS. 

No.  2903. 

Sand  Oastino. 
Length,  12".e0. 
Diameter,  1''.007. 
Sectional  area,  .797  square  inch. 
Ganged  length,  W. 


Applied  loads. 

In  gauged  length. 

Bemsrks. 

Total 

Per  square 
indi. 

Compres- 
sion. 

Set 

PmmdM. 

Pwmdt. 

Inch, 

Inch. 

797 

1,000 

0. 

0. 

Initial  IomL 

8,965 

6.000 

.0022 

0. 

'  • 

7,970 

10,000 

.0062 

.0001 

11,955 

15,000 

.0082 

.0004 

15,946 

vim 

20,000 
25,060 

.0117 
.0148 

.0967 
.0009 

B= 17,857,000  iKHinds. 

28,910 

80.000 

.6176 

.6613 

r,896 

86,000 

.0209 

.0019 

31,880 

40,000 

.0244 

.0026 

86^866 

45,000 

.0288 

.6087 

88;  860 

50.000 

.0838 

.0067 

43,835 

55,000 

•  0894 

.0087 

47,820 

60,000 

.0477 

.0140 

86^080 

70,360 

tritiniate  strength. 



Failed  by  triple  flexure. 

Uniform  gray  metal;  coarser  granulation  than  the  corresponding 
chilled  sample. 

No.  2904. 

Ohilled  Casting. 
Length,  12''.40. 
Diameter,  ''.99. 

Sectional  area,  .77  square  inch. 
Gauged  length,  KV'. 


In  ganged  length. 

Bemarkft 

Total. 

Per  square 
inoh. 

Compres- 
sion. 

Set 

Povnd*. 

770 

3,860 

7,700 

11,550 

15,400 

19,250 

23,100 

26,960 

30,800 

34,650 

38,500 

42,350 

46,200 

97,600 

Pound*. 

1,000 

5,000 

10.000 

15,000 

20,000 

25.000 

80.000 

35,000 

40,000 

45,000 

50,000 

55.000 

60,000 

126.750 

Inch. 

0. 

.0017 
.0040 
.0068 
.0086 
.0110 
.0132 
.Ol.W 
.0180 
.0202 
.0226 
.0249 
.0271 

Inch. 
0. 

—  .0001 
-.0001 

-  .0001 
.0000 
.0000 

0. 
.0001 
.0008 
.0003 
.0006 
.0006 

Initial  loMl. 

Bs21,875,000  pounds. 
Snapping  sonnda. 

UltimntesttengHi. 



Failed  by  deflecting,  fracturing  into  eight  pieces. 
White  iron  to  the  depth  of  l^'  from  the  circumference.    The  center 
hard  gray  iron,  fine  granular. 
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SHORT  CYLINDRICAL  AND  GROOVED  STEEL  BARS. 


SPECIMENS  FROM  BAR  NO.  8,  SECOND  SERIES  OF 
TEMPERATURE  TESTS. 


TESTS   OF    IRON,  STEEL,  AND   OTHER  MATERIALS. 
ISO.  2879. 
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Marks,  8. 

Diameter,  '^798. 

Sectional  area,  '^50. 

Oaaged  length  (covering  stem  and  part  of  heads),  4'^ 


AppUed  loads.    * 

In  ganged  length. 

RemarlcB. 

Total. 

Per  sanare 
inoh. 

Set 

PoundM. 
500 
2,500 
5,000 
7.500 
10,000 
12,500 
15,000 
17.500 
20,000 
22,500 
25.000 
27.500 
30,000 
80,500 
81,000 
31,500 
82,000 
82,450 
30,500 
81,000 
81,500 
82,000 
82,500 
83,000 
84,000 
85,000  . 
86^000 
87,000 
88,000 

s;ooo 

40.060 
44,000 
46,000 
47,200 
0 

P9wndi. 
1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
80.000 
35.000 
40.000 
45,000 
50,000 
65,000 
60,000 
61,000 
62,000 
63.000 
64,000 
64.000 
61,000 
62,000 
68.000 
64,000 
65,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
68,000 
92,000 
94,400 
0 

Indi. 
0. 

.0004 
.0008 
.0013 
.0018 
.0022 
.0027 
.0082 
.0036 
.0041 
.0046 
.0050 
.0055 
.0055 
.0057 
.0058 
.0059 

Inch. 

Initial  load. 

Elastlo  limit.    LoadfelL 

Tensile  strength. 
=10.5  per  cent. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.0207 

.0221 

.0235 

.0253 

.0270 

.0288 

.0321 

.0370 

.0405 

.0451 

.0506 

.0571 

.0635 

.09 

.12 

.0206 

.0298 

.0550 

.42 

Diameter  at  fracture,  ^'.57.    Area,  .255  square  inch.    Go;  traction, 
49.0  per  cent. 
Appearance  of  fracture,  flue  silky.    Oup-shaped  end. 
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Ko.  2880. 


<-jr3s-^^ 


T 


I 


%r^ 


X 


Marks,  8. 

Diameter,  ".798 

Sectional  area,  .50  square  inch. 

Ganged  length  (covering  stem  and  part  of  heads),  4''. 


Applied  loads. 

In  ganged  length. 

• 

Bemarks. 

Total. 

Per  square 
iDCh. 

Elongation. 

Set. 

PoundM. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,  .500 
20,000 
22,500 
25,000 
27,600 
30,000 
30,500 
31,  000 
31,500 
32, 000 
82.500 
32,660 
30,5()0 
31, 000 
31,500 
82,000 
32,500 
33.000 
34,000 
35,000 
86, 000 
37,000 
38,  000 
39,000 
40,000 

40,000 
40,500 
41,000 
41. 500  . 
42,000 
42,500 
43, 000 
43,506 
44,000 
45.000 
46,000 
47,000 
48,000 
48,900 
0 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
85, 000 
40,000 
45,  000 
50,000 
55,000 
60,000 
61,000 
62.000 
63,000 
64,000 
65.000 
65,320 
61, 000 
6^,000 
63,000 
64.000 
65,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 

Ited  nnder'z 

80,000 
81,000 
82,000 
83,000 
84,  000 
85,000 
86,000 
67,000 
88,000 
90,000 
92,000 
94,000 
96,000 
97.800 
0 

Inch. 

0. 

.0003 
.0007 
.0011 
.0016 
.0020 
.0023 
.0028 
.0032 
.0037 
.0040 
.0045 
.0049 
.0050 
.0051 
.0052 
.0053 
.0054 

Inch. 
0. 

Initial  load. 

ElanUc  limit.    LoadfaU. 

Tensile  strength. 
=  7.6  per  cent 

«• 

0. 

.0116 
.0126 
.0135 
.0145 
.0153 
.0164 
.0185 
.0207 
.0231 
.  0258 
.  0293 
.  0323 
.0365 

BToIoadlSh 

.0361 
.0363 
.0366 
.0366 
.0369 
.0373 
.0471 
.0601 
.0537 
.0610 
.0705 
.0854 
.1069 

.0146 



.0291 

onrs. 

.0295 

.30 



Diameter  at  fractare,  "M.    Area,  .283  square  inch.    Gontraction, 
43.4  per  cent. 
Appearance  of  fracture,  fine  silky.    Oup-shaped  end. 


TESTS   OP  IRON,  STEEL,  AND  OTHER   MATERIALS- 
No.  288L 


667 


T^l-* 


Marka,  8. 

Diameter,  ''.798, 

Sectional  area,  .50  square  inch. 

Ganged  lengtb  (covering  stem  and  part  of  heads),  4''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Set 

PoMtid: 
600 
2,500 
6,000 
10,000 
15,000 
20,000 
25,000 
27,500 
30,000 
30,500 
81,000 
31,500 
32,000 
82,500 
33,000 
33,500 
34,000 

32,000 
32,500 
83,000 
33,500 
84,000 
84.500 
35,000 
36.000 
37,000 
38.000 
39.000 
40,000 

Bo 

40,000 
40,500 
41.000 
41,600 
42,000 
43,000 
44,000 
45,d00 
46,000 
47,000 
48,000 
49,000 
50,000 
51,210 
0 

PoMinda, 
1,000 
6,000 
10,000 
20,000 
80.000 
40.000 
60.000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67.000 
68,000 

64,000 
65,000 
66.000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
8(>,000 

Bted  under  s 

80.000 
81,000 
82.000 
83,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
96,000 
98.000 
100,000 
102,420 
0 

0. 

.0003 
.0008 

InOi, 
0. 

Initial  load. 

Elastiolfmit.  Snstained 
momentarily,    then 
load  fell. 

=6.7  per  cent 



.0015 

.0022 
.0081 
.0038 
.0041 
.0045 
.0046 
.0047 
.0048 
.0049 
.0049 

.0001 
.0001 

.0001 

.0050 
.0051 

.0001 

.0096 
.0102 
.0109 
.0116 
.0122 
.0130 
.0137 
.0152 
.0175 
.0190 
.0212 
.0240 

ero  load  16h 

.0238 

.0240 

.0241 

.0242 

.0248 

.0298 

.0347 

.0385 

.0481 

.0482 

.0561 

.0648 

.0798 

.14 

.28 

.0085 

.ml 

oars. 

.0177 

Diameter  at  fracture,  ''.62.  Area,  .302  square  inch.  Oontraction, 
39.6  per  cent. 

Appearance  of  fracture,  fine  silky.  Oup-shaped  ends.  One-half  of 
lip  on  each  end. 
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No.  2682. 


Marks,  8. 

Diameter,  ''.798. 

Sectional  area,  .50  sqaare  inch. 

Gauged  length  (covering  groove  and  part  of  heads),  4". 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total, 

Per  square 
inch. 

Elongation. 

Set. 

Pound9, 
500 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
30,500 
31,000 
81,500 
82,000 
82,500 
33,000 
33,500 
34. 000 
34,500 
35,000 
35.500 
36,000 
36,000 

36.500 
37,000 
37,500 

37,500 
38.000 

37.000 
37,500 
88,000 
39.000 
40,000 

Poundt. 
1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
72,000 
.72,000 

78,000 
74,000 
75,000 
75,000 
76.000 
76,000 

74,600 
76,000 
76.000 
78.000 
80.000 
116,380 
0 

Inch. 

0. 

.0007 
.0015 
.0021 
.0029 
.0035 
.0042 
.0048 
.0044 
.0045 
.0045 
.0046 
.0047 
.0048 
.0049 
.0060 
.0050 
.0062 
.0053 
.0058 
.0053 

.0054 
.0055 
.0067 
.0059 
.0060 

Ineh. 
0. 

Initial  load. 

After  sustaining  load  5 
minntes. 

After  1  minnte. 

Sustained   momentarily, 
then  load  feU. 

Tensile  strength. 
=4.5  percent 

.0001 

.0001 

"'"Voooi" 

.0003 

.6007 

.0092 
.0097 
.0101 
.0118 
.0127 

.0068 

.18 

Diameter  at  fractare,  "M.    Area,  .342  sqnare  inch.    GontractiOB,  8L6 
per  cent. 
Appearance  of  fractare,  fine  silky.     Oup-shaped  end. 


TESTS   OF  IRON,  STSEL,  AND   OTH£B  MATERIALS. 

No.  2883. 

< B^  ^ 


669 


Marks,  8. 

Diameter,  ^'.798. 

Sectional  area,  .50  square  inch. 

Ganged  length  (covering  groove  and  part  of  heads),  A'\ 


Appliad  loads. 

BemarkA. 

Totid. 

Peraqaare 
inoL 

Set. 

Pottfub. 
5,000 
10,000 
90.000 
80,000 
31,000 
32,000 
88,000 
84.000 
85,000 
86,000 
37,000 
88.000 
89.AI0 
40,000 
41.000 
41.500 
42.000 
42,500 
43,000 
44.000 
45.000 
46,000 
47.000 
67.480 
0 

Poundt, 
1,000 
20.000 
40.000 
60,000 
62,000 
64.000 
66.000 
68.000 
70.000 
72.000 
74,000 
76,000 
78.000 
80,000 
82.000 
83,000 
84,000 
85.000 
90.000 
88.000 
90.000 
9^000 
94,000 
134,900 
0 

Ineh. 

0. 

.0013 
.0027 
.0040 
.0048 
.0044 
.0045 
.0047 
.0049 
.0050 
.0052 
.0053 
.0055 
.0057 
.0059 
.0061 
.0063 
.0065 
.0068 
.0073 
.0083 
.0093 
.0106 

Inch. 
0. 

Initial  load. 

Tensile  atrength. 
=  3.6peroent. 

.'0602'* 

.0003 

.0004 

.0042 

.14 

Diameter  at  fracture,  '^70.    Area,  .385  sqnare  inch. 

Gontractiou,  23.0  per  cent. 

Appearance  of  fracture,  fine  silky ;  seam  across  fractared  sorfiEMse. 
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No.  2884. 

\ 
<C P*  ^ 


*^ 


Marks,  8. 

Diameter,  ''.798. 

Sectional  area,  .50  sqaare  inch. 

Gaii'^ed  leugth  (covering  groove  and  part  of  heads),  4". 


Applied  loado. 

In  gauged  length. 

B«niark8. 

Totol. 

PerAqnare 
inch. 

Elongation. 

Set. 

Poundt. 
500 
6.000 
10.  000 
J  5, 000 
20,000 
25,000 
30,000 
82.500 
86.000 
36,000 
87, 000 
88,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
58,500 

Pound$. 
1.000 
10,000 
20.000 
30,000 
40,000 
50.000 
60.000 
65,000 
70.000 
72,000 
74,000 
76,000  ' 
78.000 
90.000 
ft2,000 
84.000 
86.000 
88.000 
90,000 
92.000 
94,000 
96.000 
98,000 
100,000 
117,000 

Jneh. 

0. 

.0006 
.0012 
.0018 
.0025 
.0032 
.0039 
.0043 
.0046 
.0048 
.0049 
.0051 
.0053 
.0054 
.0067 
.0059 
.0002 
.0065 
.0068 
.0073 
.0079 
.00^ 
.0089 
.0097 

Jneh, 
0. 

Initial  load.     ' 

0. 

.0001 

Tenjiile  atraiigth. 

.0003 

.0007 

.0029 

Appearance  of  fracture,  silky  at  the  circamference  50  per  cent.,  gran> 
alar  spot  near  the  center  50  per  cent. 
Fractured  surface  contains  a  seam  ''.40  long. 
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CAST'IBON  FROM  FRAGMENTS  OF  RUPTURED  A.^INCH  SIEGE   GUNS, 

NOS,  101  AND  102. 


Ko.  of 

tMt. 


No.  of 
gon. 


How  taken. 


Diameter. 


Sectional 
area. 


Tensile 

etrength 

per  square 

inch. 


2498 
2494 
8495 
2486 
2497 
2498 
2499 
2600 
2501 
2502 


101 
101 
101 
101 
101 
102 
102 
302 
102 


Longitadinally 

do 

BadiaUy 

..do 

Tangentially  . . 
Loneitadinally 

Radially*.'.".'" 

do.. 

Tangentially  . . 


Inehet. 
1.129 
1.129 
1.129 
1.129 
1.129 
1.129 
1.129 
1.129 
1.139 
1.129 


1.00 
LOO 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


PoundM. 
28,290 
22,080 
22,070 
23,060 
23,990 
24,480 
22,340 
22,350 
23,430 
22,990 


CAST  OUH-IEOir. 

Tenacity  specimens  from  a  slab  famished  by  the  South  Boston  Iron 
Works.  Alternate  specimens  tested  at  the  Builders'  Iron  Foundry, 
Providence,  E.  L,  for  the  purpose  of  comparing  testing  machines. 


Naof 
test. 

Nnmbeifr. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Appearance  of  fracture. 

TotaL 

Per  sqaare 
indi. 

«ni 

2772 
2773 

2774 

T.M.2. 
T.M.4. 
T.M.6. 
T.M.8. 

.99 
.99 
.99 
.99 

,Tr 

.77 
.77 
.77 

PoundM. 
24,910 
26,350 
23,700 
25,020 

Pounds. 
32,350 
34,220 
30,780 
82,490 

Uniform  grannlaf. 
Do. 
Do. 
Do. 

672  TESTS  OF  IBON,  STEEL,  AND   OTHEB  MATEBIALS. 

CAST-IBON  fiBOM  WATEBTOWJf  ABSSKAL  FOUNDBT. 


^ 


>l 


Sectional 
area. 

TenaUe  strength. 

^ISSSSf"' 

No.  of 

test 

Marks. 

Diameter. 

Total. 

PerMraare 

Ir^, 

Bq^vnOi, 

'PawnOM. 

Poimdff. 

2645 

1-1» 

.664 

.25 

9,140 

80,860 

Fine  tfranolar. 

2640 

1-19 

.564 

.25 

9.170 

86,680 

Do. 

2647 

1-19 

.564 

.25 

0,040 

86,160  , 

Do. 

2871 

1 

.505 

.20 

6.080 

30,400 

Do. 

2872 

2 

.505 

.20 

6,590 

27.960 

Do. 

From  7" 

.564 

.25 

8,890 

88,560 

Do. 

Ahell. 

Sectional 
»rea. 

Tensile  strength. 

Spedlle 
«r»Tity. 

Harka. 

Diameter. 

Total. 

Persqoaie 
inch. 

Inches. 

8q,iMk, 

TwMd; 

PottfUlt. 

2-3.6 

.505 

.20 

6,670 

28,350 

7.2862 

3-3.6 

.505 

.20 

5,910 

29,666 

7.2444 

4-3.6 

.605 

.20 

6,020 

80,100 

7.246» 

&^.6 

.505 

.20 

6.190 

80,960 

7.2788 

6-3.6 

1.0092 

.80 

25,180 

81,475 

7.318B 

6-3.6 

.505 

.20 

6,510 

82.550 

7.2586 

7-3.6 

.505 

.26 

5.690 

28^450 

7.2568 

^.6 

.505 

.20 

5.040 

29,700 

7.28S8 

9-3.6 

.505 

.20 

6.890 

29,450 

7.2606 

10-3.0 

.605 

.20 

6,160 

80.800 

7.2OD0 

11-3.6 

,605 

.20 

6.320 

81,600 

7.2776 

12-3.6 

.605 

.20 

6.170 

80,860 

7.2716 

18-3.6 

.805 

.20 

6.060 

30^850 

7.21M 
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COMPRESSION  OF  RUBBER  SPRING  USED  FOR  GUN-CARRIAGE  BUFFERS. 


Diaffteten 
4:97 


1 

1 
1 

1 

Weight,  6  pounds  llj  ounces. 


Applied 
loads. 

Leofctb. 

Ooraproa- 
aion. 

Saocefl. 
sive  com- 
presaion. 

Middle 
diameter. 

RemarlcB. 

Poundt. 

Inches. 

Inchu. 

Inch. 

Inchet, 

200 

4.98 

0. 

0. 

5.01 

Initial  load. 

400 

4.96 

.02 

.02 

5.03 

80u 

4.00 

.08 

.06 

5.06 

800 

4.86 

.12 

.04 

5.08 

1,000 

4.80 

.18 

.06 

5.10 

2,000 

4.58 

.40 

.22 

5.24 

'8,000 

4.34 

.64  « 

.24 

5.40 

4,000 

4.08 

.90 

.26 

5.68 

6.000 

3.90 

1.08 

.18 

5.78 

6,000 

3.72 

1.26 

.18 

5.90 

7,000 

3.65 

1.43 

.17 

6.07 

8,00U 

3.39 

1.59 

.16 

6.20 

9,000 

3. 23 

1.75 

.16 

6.36 

10,000 

3.10 

1.88 

.13 

6.60 

9,000 

3.11 

1.87 

—  .01 

6.48 

8,000 

3.13 

1.85 

—  .02 

6.46 

7,000 

3.18 

1.80 

—  .05 

6.41 

6.000 

3.26 

1.72 

-.08 

6.34 

5,000 

3.37 

1.61 

—  .11 

6.23 

4,000 

8.56 

1.42 

—  .19 

6.07 

3,000 

3.82 

1.16 

—  .26 

6.86 

2,000 

416 

.82 

—  .34 

6.66 

• 

1,000 

4.63 

.45 

—  .37 

5.29 

200 

4.80 

.18 

-  .27 

5.12 

1,000 
2,000 

4.63 

.35 

+  .17 
.27 

4.36 

.62 

3,000 
4,000 
6,000 
6,000 
7,000 

4.08 

.90 

.28 

3.81 

1.17 

.27 

3.59 

1.39 

.22 

3.41 

1.57 

.18 

3.26 

1.72 

.15 

8.000 
9,000 
10,000 
11,000 

3.15 
3.06 

1.83 
1.93 

.21 
.10 

2.98 
2.88 

2.00 
2.10 

.07 
.10 

Rested  20  mlnates. 

...... ^... 

12, 000 

2.79 

2.19 

.09 

6.84 

13.000 

2.73 

2.26 

.06 

6.92 

14,  000 

2.68 

2.30 

.05 

7.00 

15,  000 

2.61 

2.37 

.07 

7.08 

16,  000 

2.57 

2.41 

.04 

7.16 

Rested  2  hours. 

17, 000 

2.45 

2.53 

.12 

7.28 

18,000 

2.42 

2.56 

.03 

7.33 

19,000 

2.37 

2.61 

.05 

7.38 

20,000 

2.3> 

2.66 

.05 

7.47 

19,000 

2.32 

2.66 

0. 

7.47 

18. 000 

2.32 

2.66 

0. 

7.47 

t 

17,000 

2.33 

2.65 

—  .01 

16,000 

2.34 

2.64 

—  .01 

16,000 

2.35 

2.63 

—  .01 

14,000 

2.37 

2.61 

—  .02 

H.  Ex.  14- 


-43 
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TESTS   OP   IRON,  STEEL,  AND    OTHER   MATERIALS. 
COMPRESSION  OF  RUBBER  SPRING,  JETC— Continaed. 


Applied 
loads. 

Length.  Co™T.;«»- 

presJMon.  "»»™»*»»^' 

Remarks. 

Pound*. 

13,000 

12,000 

11,000 

10.000 

9.000 

8,  000 

7,  OirO 

6,000 

5.0(0 

4,000 

3,000 

2,000 

1,000 

200 

0 

Inchfi.\    Inehet. 
2.30    1        2.511 
241     1        2.57 
2. 43             2.  aS 

Inch. 
—.02 
-.02 
-.02 
—.03 
-.03 
—.04 
-.07 
—.09 
—.10 
—.21 
—.31 
—.47 
—.47 
.32 

.10 

JneAM. 

End  diametew,  4".90.4".88. 

2.46 
2.49 
2.53 
2.60 
2.00 
2.79 
3.  GO 
3.31 

2.62 
2.49 
2.45 
2.38 
2.29 
2.19 
1.98 
1   AT 

7.29 

6.88 

3.78    1         lyo 

4.25 
4.57 
Mean. 
4.67 

.73 
.41 

.31 

6.24 

Ends  concave  about  ".08  and  ".06.         ' 
Diameter  of  hole  at  ends,  r'.03  each  end. 
Under  20,000  pounds  surface  cracks  were  started. 
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TENSILE    TEST   OF     SPLICED    SAMPLE    OF    GUTTA-P^RCBA-COVERED 

COPPER  TELEGRAPH  CABLE  CORE  FOR  THE  CHIEF  SIGNAL 

OFFICER,  U,  S,  ARMT. 

No.  2620. 

Sabple  is  composed  of  seven  copper  wires  of  about  ".027  diameter 
each. 

Ontside  diameter  of  gutta-percba  covering,  ''.276. 
At  the  splice  outside  diameter  is  ".360. 
Tensile  strength,  192  pounds. 
Parted  at  the  splice. 

Tests  of  Single  Wires. 


No.  of 
test. 

Tensile 
strength. 

Location  of  fractare. 

2621 
2622 
1623 
2624 

Powid4. 
32 
81 
27 
26 

At  t'  e  grips. 

Near  the  middle  of  length. 

Do. 

Do. 

LIST  OF  TESTS  MADE  FOR  PRIVATE  PARTIES  DURING  FISCAL    TEAR 
ENDING  JUNE  30,  1889. 


Date. 

Material. 

Por  whom  tested. 

Name. 

City. 

State. 

188& 

July      9 
16 
17 
21 
21 
21 
28 

Aug.    13 
15 
15 
15 

Cast-iron 

E.  D.  Leavitt  ir 

Carabridgeport . . . 

South  Boston 

Philadelphia 

Hyde  Park 

Boston      .   .  ..... 

Mass. 

Mass. 

Pa. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

L.L 

N.Y. 

Maas. 

Mass. 

Pa. 

N.Y. 

R.L 

Mass. 

Mass. 

Mass. 

Conn. 

Mass. 

Mass. 

Mass. 

N.Y. 
Mass. 

Steel  plate 

Wliittier  Machine  Co 

Bradlee  &  Co       

Chain  cable 

Wroucht-iion  plate 

Caot-irou 

P.M.  Blake 

C  Ii  Pipraoii  Sl  Co 

Bronze 

South  Boi<ton  Iron  TVorks. . 
E.  P.  Cutler  &  (^o 

Sorith  Boston 

BuHton 

Cast-iron 

do    

John  Soiither  &  Co    .   . 

rlo         

Percha  iron 

J  C.  Warr  &Co 

South  Boston 

Bo.stou 

Castiron 

HnlHiTior  Ai  Co._-    

Concrete ■. N  W  i4rk(irrAv  .        .       .  . 

Port  Eaton 

Gouvemour 

Bns  ton 

20 
27 

Marble 

Brick  pier 

St.  Lawrence  Marble  Co 

Piof.L.M.  Norton 

NoriToss  Bros       .......... 

29 

Sancistone 

do 

Sept      5 
6 

Chain  cable 

Bradlee  &  Co 

Phila<lelphla 

Albauv   .  .... 

Steel  plate 

Sullivan  &  Eblers 

1 

10 

20 

21 

Oct.        1 

2 

0 

13 
24 

24 

30 
30 
80 

31 

Not.      3 

19 

20 

21 

Wron iih t-iron  rods 

Steel  plate 

S.  B.  Cashing  &  Co 

Pmvidonc© 

E.D.  Leavitt,  .ir 

Prol.  L.  M  Norton    

Cambridgeport  ... 
Boston 

BlaeBtone 

Brake  beams 

MardcnCar  Brake  Co 

....do  

Dooxidizfd  bronze 

Electrically  welded  bars.. 

Steel  plate 

Di^oxidized  Metal  Co  

Thomson  Electric  TVelding 

Co. 
Hartford  Steam  Boiler  I. 

and  Ins.  Co. 
Star  Brass  Manufacturing 

Co. 

J.B.&J.M.Con!eU 

Star  Brass  Manufacturing 

Co. 
Henry  A.  Goetz 

Bridgeport 

Boston 

....do 

HTdraulic  sauee 

....do 

CasMron 

Hydraulic  gauges 

New  York 

Boston 

Anchors  for  building  Joints 
Blnestone 

New  Albany 

Ind. 

J.R.  Ashe 

Yorkvillo S.C.       1 

Rolle^l  steel  and  iron 

Steel  plate 

Providence  Cylinder  Co 

New  York  aud  New  Eng- 
land Railioad  Co 

Providence 

Boston 

R.L 
Mass. 

Pa. 
Mass. 
Pa. 
Mass. 

Chain  cable 

Philadelphia. 

BoHton 

Bradlee  &  Co   

.T.  Sniithnr  A.  Cn 

Riveted  chain 

Steel  platci I.  P.  Morris  Co 

Philadelphia 

Boston...... ...... 

Terra-cot ta  lumber   '  Xaw  Kiiffinml  TArrftCotta. 

Electrically  weliled  wire 
cables. 

Lumber  Co. 
TlioiiiBou  Electric  Welding 
Co. 

....do 

Mass. 
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Bate. 


HateriaL 


For  whom  tested. 


Name. 


City. 


State. 


1688. 
Beo.    10 

10 
22 
29 
81 
1889. 
Jan.  4 
4 


Feb.     16 

18 
18 
18 
18 
20 
20 
20 

25 

26 

Har.    12 


Apr. 


May 


Riveted  Joints 

Wrou(;ht-iron  plate.. 

Steel  plate 

Sandst-one 

Tin,  lead,  and  solder  . 


Steel  plate. 

....do; 

Cast-iron.... 


Elastic  composition . 

8to(>l  plate 

Sandstone 


Steel  plate.. 
£ye-bars 


Granite 

Wrouj{ht-iron  plate. 

Steel  plate 

CaAMron 

Chain  cable 


Pressure  gange . 


Cast-iron 

...do 

...do 

Steel  plate 

..  do 

Wrouglit-iron  plate. 

Sandstone 

Eye-bars 


Car- truck  bolster  and  links 

Wrought-iron  plate 

Wrought-iron  plate   and 
bars. 

Steel  plate 

Bricks 

Freestone 

Wrought-iron  plate 

Bronze 

Chain  cable 

Marble 

Cement 

Iloop-iron  buckles 

Steel  plate  

Block,  link,  and  hooks 

Wrouiiht-iron  plate 

Steel  plate 

...do 

Hydraulic  gauge 

Cast-irou 

Stay-bolts 

Wrought-iron  plate 

Cast-iron 1 

Wronght-lron  plate 

Sandstone 

Wrought-iron  bars 

Steel  bars 


Steel  wire  belt.. 

Steel  plate 

Chain  cable.... 
Brake  beam  . . . , 
Paving  bricks., 
Bricks 


Wrought-iron  plate. 

St*©l  plate 

Steel  caMting 

Chain  cable , 

Kiveted  chain 


New  York  and  New  Eng- 
land Kail  roar!  Co. 

George  H.  Lloyd 

Cunningham  Iron  Co 

M.^.Mahrr 

W.  L.  Haines 


LP.  Morris  Co 

Cunningham  Iron  Co 

Worswick  Manufaolnring 
Co. 

Overlack  Elastic  Comp.  Co 

F.  A.  Houdlette  &  Co , 

Chattanooga  Marble  and 
Stone  Co. 

LP.  Morris  Co 

Central  Kailroad  and  Bank- 
ing Co. 

Peabody  &  Steams 

Boston  Bridge  Works  . . . . , 

Wm.  Allen  &  Sons 

LP.MoirisCo 

New  Jersey  Steel  and  Iron 
Co 

Star  Brass  Manufacturing 
Co. 

Wm.  J.  Young  

Geo.  L.  Fowler 

Edmund  Gri  nnell 

Wm.  Allen  &  Sons 

Geo.  H.Lloyd 

Boston  Bridge  Works 

A.  B.  Mullett  &.  Co 

Central  R.R.  &  Banking 
Co. 

Harrison  Loring 

Boston  Bridge  Works 

...do 


LP.  Morris  Co 

Potomac  TeiTa  Cotta  Co. .. 

Bnena  Vista  Frof*stone  Co . 

Boh  ton  Bridge  Works 

Deoxidized  Metal  Co 

Bradlee  &  Co 

James  Hitchcock 

...do 

John  M.  Larkin 

Salem  Electric  Lighting  Co . 

W.  H.  Hammond 

Boston  Bridge  Works 

Geo.  H.  Lloyd 

F.  A.  Houdlctto  &  Co 

American  Steam  Gauge  Co. 

N.S.  Bartlett  &  Co 

James  Runsell  Sc  Sons 

BoHton  Bridge  Works 

LP. Morris  Co 

Boston  Bridge  Works 

Norcross  Bros    

Boston  and  Mainn  R.  Tt.  Co. 

American  Steel  Car  Wheel 
Co. 

Emerson  A  Midcley 

Whittier  Machine  Co 

Bradlee  &  Co 

Marden  Car  Brake  Co 

H.Gore  &  Co 

Southwestern  Brick  and 
Terra  Cotta  Co. 

Boston  Bridge  Works 

Cunningham  Iron  Co 

Golding  &  Co 

P.  Hayden  Saddlery  Hard- 
ware Co. 

Holmes  Sc  Blanchard 


Norwood. . 


Boston 

...do 

Atlanta 

Providence . 


Philadelphia. 

Tk>8ton 

Cleveland 


Boston 

...do 

Chattanooga . 


Philadelphia. 
Savannan 


Boston 

...do 

Worcester . . . 
Philadelphia. 
Trenton , 


Boston.. 


Lynn 

New  York 

New  Bedford . 

Worcester 

Boston 

«lo 

Washington  .. 
Savannah 


South  Boston . 

Boston 

...do 


Philadelphia.. 
Washington  . . 
Buena  Vista.. 

Boston 

Bridgeport  ... 
Philadelphia.. 

Chicago 

.  do 

Memphis  .... 

Salem 

Boston 

do 


...do 

...do 

...do 

..do 

South  Boston . 

Bo.-^ton 

Philadelphia.. 

Boston 

...do 

— do  ......... 

...do 


Beaver  Falls.. 
Roxburv  '  . 
Philadelphia.. 

Bostons , 

^.do    , 

Kansas  City ., 


Boston...., 

...do , 

...do    ..... 
Columbus. 


Masa. 
Mass. 
Ga. 
K.L 

Pa. 

Maaa. 

Ohio. 

Mass. 

Masa. 
Tenn. 

Pa. 
Ga. 

Mass. 

Mass. 

Mass. 

Pa. 

N.J. 

Maas. 

Maaa. 

N.Y. 

Mass. 

Maaa. 

Maaa. 

Maaa. 

B.C. 

Ga. 

Mana. 
Mass. 


Pa. 

D.C. 

Ohio. 

Mass. 

Conn. 

Pa. 

111. 

111- 

Tenn. 

Mass. 

Mass. 

Mass. 

Msss. 

Maaa. 

Ma4s. 

Maas. 

M^^a. 

Maaa. 

Pa. 

Maaa. 

Maaa. 

Maaa. 

Mass. 

Pa. 

Mass. 

Pa. 

Mass. 

Mass. 

Mo. 

Mass. 
Maas. 
Maaa. 

Ohio. 


^ston.. 
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LIST  OF  TESTS  MADE  FOR  FRIVATE  PARTIES,  ^TC— Continued. 


w.*.-:„i 

For  whom  tested. 

Date.     .                JUMicriMii. 

1                   1 
1 

Name. 

City. 

Stote. 

1889. 
May     17  .  Electricallv  welded  wire 

Thomson   Electric  Weld- 
ing  Co. 

Phmonth  Cordage  Co 

Bradlee&  Co 

Boston 

Mass. 

Mass. 
Pa. 

Mass. 

18 

cable. 
Cordage 

Plymouth 

PhUadelphia 

Boston 

Chain  cable 

22 

27 

31 

Jane     1 

3 

Electrically  welded  wire 

cable. 
Chain  cable 

ThoiDBon   Electric  Weld- 

ing  Co. 
Braillee  &  Co 

Philadelnhia 

Pa 

Steel  plate 

F.  A.  Uoiidlette  &  Co 

Bradlee  &  Co 

Boston '  Mass. 

Phlla.lciphia 1  Pa. 

Neponset '  Mass. 

Plymouth '  Maas. 

South  Boston :  Maml 

Chain  cable 

Wronght  iron  bolts 

CordafEo 

H.  P.  Oakman 

Ply  month  Cordage  Co 

Harrison  Loring 

Railroad  tmek  bolster  and 
strel  plate. 

WrouiTht-iron  plate 

Stevl  platti 

BoHton  Bridge  Works 

I.P.MomsCo 

Boston 

Mass. 

4 

Philwlelphia 

Chicago 

Pa. 
lU. 
Pa. 
N.Y. 

Mass. 

Mass.  ' 

N.J. 

Va. 

Mass. 

N.Y. 

6 
12 

Cetnont  briqnetts . . . .  .... 

Chain  cable 

James  H itchcock 

Bradlee  &  Co 

Philadelphia 

KewYork 

Hyde  Park 

Hoboken 

14 

Spirally  wound  tabes 

Car  truck  bolster  and  steel 

Pneumatic  Dynamite  Gun 

Co. 
Harrison  Loring 

15 
19 

22 

plate. 

w  rought-inm  plate 

Cordage  

P.M.  Blake 

Prof..T.  E.I>«ntnii 

Hard.pine  posts LyD<^burg  Cotton  Mill  and 

1      ImpTOTement  Co. 
Steelplate :.-    H-PBoflrirn    

Lynchburg 

Cambridgeport... 
NevYork.. 

Wronght-iron  tubes 

Pneumatic  Dynamite  Gun 
Co. 

INDEX. 


Page. 

Analyses,  ohemical,  steel  bars,  temperature  tests 389 

Alternate  strainiBg  of  steel  bars 293 

Description  of  tests 295 

Bar  marked  N  R-192: 

Alternate  stresses 318 

Compression  tests 322,323 

Tension  tests 321 

Bar  marked  N-191-R : 

Alternate  stresses 307 

Tension  tests 309 

Bar  marked  S  Bi-Ls  M-Ni : 

Alternate  stresses  (first  specimen) 298 

Alternate  stresses  ("second  specimen) 304 

Compression  test 295 

Tension  test 296 

Bar  marked  S  By-Li  M : 

Alternate  stresses 314 

Initial  compression  (first  specimen) 311 

Initial  compression  (second  specimen) 316 

A.xle,  railroad,  journal  of 438 

Brass  from  propeller  of  steamer  Dallas 381 

Bronze 3J7 

Aluminum 366 

Foi.  propeller  of  gun-boat  No.  2 359 

First  casting 361 

Second  casting 363 

Third  casting ^ 364 

Bushing  rings— 10-inoh  B.L.  rifle 372 

Console  breech  mechanism — ^sea-ooast  gun 368 

De-oxidized 331,340,350 

Navy  Department: 

New  York  navy-yard 338,348,357 

Norfolk  navy-yard 336,:M6,355 

Portsmouth  navy-yard 334,344,353 

Tray  casting— 10-inch  B.  L.  rifle 374 

Tabulation 375 

Cast-irons : 

Fragments  of  ruptured  4.5-inoh  siege  guns 671 

Gun  iron 671 

Sand  and  chilled  castings.     Modulus  of  elasticity  under  compression 

loads 649 

Sand  and  chilled  castings,  tabulation 661 

Watertown  Arsenal  Foundry  iron 672 

679 
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Chain  cable • J 472 

Coppers,  iudentation  of ■  381 

Cordage : 

Manila  rope 487 

Shot  lines 4^ 

Description  of  tests 491 

Braided  lines 516,541-548,592 

Knots  and  hitches * 588 

Repeated  stresses  and  other  kinds  of  treatment 570 

Sail  twine,  Smith  &  Doves  two-ply 594 

Strands,  cords,  and  threads * 576 

Twisted  lines 499,530,53-2,541,548,690 

Wet  lines 550-560 

After  wetting]:  and  dryinjr 562-569 

Unbleached  water-proof  linen,  old 581 

Tabulations : 

Braided  lines 496,531 

Twisted  lines 494,531 

Wet  linos.--   549 

After  wetting  and  drying 561 

Endurance  of  rotating  shafts 619 

Description 621 

Cast,  gun^  iron : 

No.l 635 

Nos.  2and3 641 

No.  4 642 

O.  H.  steel  bars : 

Marks   6-797 622 

9^756 627 

10-334 628 

4 633 

Summarized  tabulation 647 

Gun  specimens : 

3.2.inchB.L.  rifles 9 

Jacket  No.  51 23 

No.  53 24 

No.56 25 

No.  58 26 

No.  00 27 

No.  61 28 

No.  63 29 

No.  67 30 

No.  69 31 

No.  72 32 

No.  75 33 

Tube  No.  43 11 

No.  57 15 

No.  61 19 

Tabulation 34 

3.6-inch  B.  L.  rifle 35 

Jacket 41 

Sleeve 45 

Tube 37 

Tabulation 47 
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Page. 

Gun  specimeus — Continued. 

3.6-inch  rifled  mortar  (steel  forging  for  l^j) 49 

10-incb  steel  B.  L.  rifle.    Hoop  Cs 53 

12.inchB.  L.  rifle  No.  1 59 

Hoop  A4 61 

As / 62 

12-inch  B.  L.  rifled  mortars 63 

Body  No.  1  (first  casting) 65 

No.  1  (second  casting) 73 

Breech  block,  No.  10 115 

Face  plate,  No.  7 114 

Gascheck  cnp,No.  1 108 

Hinge  pin,  No.  3 112 

Hoop  A3,  mortar  No.  1 89 

A4.  mortar  No.  1 92 

As,  mortar  No.  1 95 

A«,  mortar  No.  1 98 

Ar,  mortar  No.  1 101 

B),  mortar  No.  1 104 

Spindle  No. 2...^ 110 

Transverse  roller  No.  3 113 

Trunnion  hoop  No.  1 ...- 85 

Tabulation 117 

Gutta-percha-covered  telegraph  cable  core  (spliced) •—  675 

Over-compression  and  tension  test  of  steel  from  Whitworth  10-inch  Jacket..  324 

Private  tests 675 

Railroad  material : 

Adhesion  of  spikes  and  bolts  in  ties 595 

Cedar  tie  No.  1 597 

No.  2 600 

Chestnut  tie  No.  3 606 

White-oak  stick 613 

Yellow-pine  block 611 

Tabulation 616 

Axle  journal 438 

Steel  rails 439 

Track  experiments 443 

Transverse  tests 441 

Rope.     (See  Cordage,  also  Wire  rope.) 

Rubber  buffer .". 673 

Shot  lines  for  U.  S.  Life-Saving  Service  (see  Cordage) 489 

Spikes  and  bolts,  adhesion  in  ties.     (See  Railroad  material.) 
Steel  bars : 

For  comparison  of  testing  machines •  449 

Short  cylindrical  and  grooved  specimens 663 

W^hitworth  10-inch  jacket— over-compression  and  tension  test 324 

Steel  plate  from — 

National  Armory 445 

Watervliet  Arsenal 446 

Steel  rails 439 

Track  experiments 443 

Transverse  tests 441 

Temperature  tests 383 

Steel  bars  (first  series).    Tension  test  after  exposed  to  high  temperature.  385 
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Place. 

Temperature  tests — CoDtinued. 

Steel  bars  (second  series) 3S7 

Chemical  composition 383 

Co  efficiejit  of  expansion ^*?9 

Compression - 407 

Initial  compression,  followed  by  tension  stresses 408,410,418,4*21,433 

Initial  over-compression 413 

Miscellaneous  bars 431 

Moduli  of  elasticity  at  different  temperatures 391 

Strained  by  tension  while  hot  and  sobseqaently  tested  by  compres- 
sion cold 423 

Wire  rope,  steel 473 

Tabulation , 4S6 

Single  wires 487 

Wire,  square  steel ^ 121 

.15  inch  square ; 

Electrically  brazed 289 

Electrically  welded 285,286,291 

Not  tinned 123,133 

Partially  annealed 126 

Tabulation 261 

.10  inch  square : 

Galvanized 172 

Not  tinned 134,142 

Not  tinned  and  not  coiled 166 

Oil-tempered 151 

Electrically  welded 266,276 

Partially  annealed 137 

Tinned 160,175 

Electrically  welded ; 272,280 

Tabulation 261.2j?3 
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